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SPAWNING SEASON OF COMMON SNOOK 
ALONG THE EAST CENTRAL FLORIDA COAST 

JOHN W. Tucker, JR. AND SiLas W. CAMPBELL 

Harbor Branch Oceanographic Institution, 5600 Old Dixie Highway, Fort Pierce, Florida 33450 

Asstract: Reproductive activity in common snook (Centropomus undecimalis) was investi- 
gated by examining 57 male and 83 female specimens collected near Fort Pierce, Florida during 
1984-85. From late April to early October, yolked eggs were present and spawning could have 
occurred. From mid-April to mid-September, mean oocyte diameter was in the range 313-419 
um, mean female gonadosomatic index was 2.0-5.0% , and male GSI was 0.8-2.0%. 

THE common snook (Centropomus undecimalis), a member of the tropi- 
cal fish family Centropomidae, is found from Rio de Janeiro, Brazil to 
Pamlico Sound, North Carolina, but is rare north of Florida (Rivas, 1986). 
Intolerance to low winter temperatures restricts its normal northern range to 

southern Texas and central Florida (Tampa and Cape Canaveral). 
The common snook is a coastal species that spends much of its life in 

estuaries or freshwater tributaries (especially as juveniles), but migrates to 
ocean inlets or just offshore to spawn. The biology of common snook in south- 
west Florida was investigated by Marshall (1958), Volpe (1959), and Fore and 
Schmidt (1973). Lau and Shafland (1982) described larval development and 
Gilmore and co-workers (1983) examined juvenile populations in east central 
Florida. 

In Florida, snook are at the normal limits of their distribution and are 

likely to be more vulnerable to environmental stress and fishing pressure. 
Because some Florida populations have declined in recent years (Gerard Bru- 
ger, Florida Department of Natural Resources, pers. comm., March 1987), 
the common snook is currently designated a “species of special concern” by 
the state government. Information on reproduction is essential for effective 
management. This paper documents the season of reproductive activity in the 
Fort Pierce area. 

MarERIALs AND MerHops—Common snook were collected by hook and line from the east 
(Fort Pierce Inlet) and west (Turning Basin) ends of the Fort Pierce Channel and from the Atlan- 
tic Ocean 1 km off South Hutchinson Island 14 km south of Fort Pierce Inlet. Total weight and 
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fork length were measured and gonadosomatic index (GSI) was calculated as percent fresh gonad 
weight of total weight. Gonads were fixed in Holland’s Fixative (1984) or 10% buffered formalin 
(1985) and preserved in 70% ethanol. Ovaries were embedded in paraffin, transversely sectioned 
at 10um, and stained with Delafield hematoxylin and eosin. Staging of oocytes follows Hunter 
and Macewicz (1985), including: unyolked, partially yolked (early vitellogenesis), yolked (yolk 
globules present in entire region between the outer edge of the oocyte and the nucleus), hydrated 
(nuclear membrane disintegrated, yolk fused into plates), ovulated, and alpha stage atresia 
(yolked oocyte resorption). The length and width of the largest 10 oocytes in each section were 
measured and a mean diameter was calculated. Because oocyte stages and mean diameters in 
histological sections taken from both ends and the middle of ovaries from four specimens did not 
differ, the remaining specimens were sectioned only through the middle. Throughout the study, 
surface ocean water temperatures adjacent to Fort Pierce Inlet were measured. 

RESULTS AND Discusston—During 1984, about 200 common snook speci- 

mens were caught, examined, and released. Gonads were removed from 40 
mature males and 57 mature females. Male weights were 0.7-8.2 kg (mean 
4.0 kg); fork lengths were 397-908 mm (mean 690 mm). Female weights were 
2.3-12.7 kg (mean 6.6 kg); fork lengths were 584-1,052 mm (mean 815 mm). 
During 1985, gonads were removed from 17 mature males and 28 mature 
females. Male weights were 1.4-7.3 kg (mean 4.7 kg); fork lengths were 495- 
850 mm (mean 739 mm). Female weights were 2.4-12.7 kg (mean 6.4 kg); . 
fork lengths were 584-978 mm (mean 792 mm). 

Oocyte and GSI data are grouped at monthly intervals, from the 16th to 
the 15th (Table 1). In 1984, oocytes were mostly large and yolked from early 
May until early October, when GSI decreased and oocytes became smaller. 
One atretic specimen was caught at Fort Pierce Inlet on October 4. Speci- 
mens capable of spawning were caught during May 6-October 7. In 1985, 
oocytes were mostly large and yolked from early May until early August or 
later. By early October, GSI decreased and oocytes became smaller. One hy- 
drated specimen was caught at Fort Pierce Inlet at 1630 EST on July 29. One 
atretic specimen was caught at Fort Pierce Inlet on October 7. Specimens 
capable of spawning were collected during April 28-August 3 at Fort Pierce. 

In 1984, individual female GSI ranged from 6.7% in early August to 
0.2% in early October; average female GSI peaked at 5.0% in July-August 
and was <0.7% from late October to early April. Individual male GSI 
ranged from 3.1% in early August to 0.04% in early October; average male 
GSI peaked at 2.0% during August-September and was <0.4% from late 
September to early April. In 1985, individual female GSI ranged from 6.6% 
in late May to 0.2% in early October; average female GSI peaked at 4.4% in 
May-June and dropped to 0.2-0.4% in September-November. Individual 
male GSI ranged from 2.6% in early July to 0.2% in late July; average male 
GSI peaked at 1.4% in June-August and dropped to 0.4% in October- 
November. 

Other female snook examined included one caught at Palm Beach Inlet at 
1700 EST on September 17 (15.4 kg, 1,118 mm FL) and one caught at Stuart 
on October 17 (3.6 kg, 720 mm FL). The Palm Beach fish was running ripe 
and had a GSI of 6.6%; postovulatory follicles were present in histological 
sections, but no hydrated oocytes. The Stuart fish had a GSI of 1.4% and 
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TABLE 2. Summary of common snook ovary data. 

___- CS) eee 
Oocytes n Mean s.d. Range n Mean s.d. Range 

Unyolked 21 04 OS 0822087 21 71 10 52-88 
Partly yolked 4 05 0.2 0.3-0.8 4 ‘V1 3s6 75-160 
Yolked A8= 93,35) let I eGra 49 386 27 331-453 
Hydrated 1 2.8 1 515 
Ovulated 1 6.6 
Atretic 2 O7- S06" 702-ii1 2 343 0 343-343 

yolked oocytes averaging 349 wm in diameter and could have spawned in 
October. 

GSI and oocyte diameter were good predictors of the yolked condition 
and could be used to separate resting and ripening ovaries (Table 2). Spent 
fish would require microscopic examination. Sectioned hydrated oocytes 
were smaller than fresh ovulated eggs (0.5 mm vs 0.7 mm) partly because of 
shrinkage during histological processing. Ovaries of common snook are group 
synchronous (Wallace and Selman, 1981), containing up to three or more | 
synchronous groups of oocytes. 

In an early study of snook populations in the Thousand Islands area of 
southwest Florida during one spawning season (beginning in June 1954), 
Marshall (1958) collected ripe females (with yolked eggs) during June to Au- 
gust and spent females during July to November. He concluded that spawn- 
ing could occur during May to November but probably was mainly in May to 
June. Volpe (1959) observed spawning aggregations along the coast of Lee 
and Collier counties in southwest Florida during June and early July 1956. In 
early July, he collected two running-ripe females at Captiva Pass. Snook be- 
came scarce from mid-July to September, leading to the conclusion that peak 
spawning was over. The size range of juveniles collected by Fore and Schmidt 
(1973) in the Ten Thousand Islands area in 1972 indicated possible spawning 
during May to October. Recent studies in southwest Florida show that most 
spawning in the Naples and Tampa areas occurs during June to August within 
a May to October season; spawning at Tampa may be slightly later than at 
Naples (Gerard Bruger, pers. comm., March 1987). Gilmore et al. (1983) 
identified two peaks in juvenile snook recruitment in east central Florida 
(during 1974-1980 seasons) that probably resulted from June-July and Au- 
gust-October spawning peaks. The first recruitment peak was smaller and 
may have resulted from fewer local spawners or from more distant spawning 
(i.e., in south or southeast Florida). Major recruitment of 1-2 month old fish 
occurred in October-November, indicating that the largest local spawning 
peak was in August-September. 

The present study shows that spawning of common snook could have 
occurred as early as late April and was mostly finished by October. Between 
29 September 1984 and 19 October 1984, we collected and examined 99 adult 
common snook and found numerous running ripe males but only one ripe 
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female (October 1). Through the end of December, no ripe females were 
collected. Apparently, most spawning occurred in July and August while day- 
length was decreasing (12.6 h daylight in April, 13.9 h in June, 11.6 h in 
October; Anonymous, 1984) and water temperature was highest. The gen- 
eral temperature trend was: 22°C in early April, 28°C in early June, a peak 
of 30-31°C in July, 24-28°C in late September and October, 20-25°C in No- 
vember, and 20°C in December; winter temperatures are usually in the range 
15-20°C. In 1984, upwelling of slope water caused two temporary decreases 
in water temperature, to 18.6°C in late August and 21.4°C in late Septem- 
ber. In 1985, there were three temporary decreases, to 20.0°C in late August, 
20.6°C in late September, and 22.2°C in late October. Extreme tides occur in 
September, providing stronger currents to assist early juveniles in entering 

their preferred habitats of shallow fresh and brackish water marshes 
(Gilmore et al., 1983). During both years, monthly rainfall reached a peak in 
September, conforming to historical patterns (i.e., 30-year means, U.S. 
Weather Bureau records). Increased rainfall can open up more nursery habi- 
tat along the margins of estuaries. Possibly the end of spawning is associated 
with reduced estuarine salinity at this time of year. Nearly all the September 
1984 rainfall occurred during four days, September 17-20. This caused a 
sudden decrease in salinity in the Indian River from 32°/oo to 18°/oo. The 
reproductive strategy of an Australian centropomid, the barramundi (Lates 
calcarifer), seems to parallel that of snook (Davis, 1982, 1985; Russell and 
Garrett, 1985). Around northern Queensland, they spawn in the early eve- 
ning during late spring and summer (October through February), stopping 
soon after the wet monsoon begins. Early juveniles and adults occupy habi- 
tats similar to those of snook. 

ACKNOWLEDGMENTS— We thank Stan Blum, Blake Faulkner, Cal Hayes, Jerry Metz, and Fred 
Ward for collecting specimens and data and Pat Linley for assisting with the histology. The 
Florida League of Anglers provided preliminary funding for the study. This is contribution num- 
ber 565 from Harbor Branch Oceanographic Institution. 
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Biological Science 

THE YEAST COMMUNITY ASSOCIATED WITH 
DECAYING OPUNTIA STRICTA (HAWORTH) 
IN FLORIDA WITH REGARD TO THE MOTH, 

CACTOBLASTIS CACTORUM (BERG). 

WILLIAM T. STARMER!, VIRGINIA ABERDEEN! AND Marc-ANDRE LACHANCE” 

1Biology Department, Syracuse University, Syracuse New York 13244-1270; 7Department of 
Plant Sciences, University of Western Ontario, London, Ontario, Canada N6A 5B7 

Asstract: The yeast communities of decaying cladodes and fruits of two large stands of 
Opuntia stricta in the area of Cape Canaveral, Florida, were investigated. The yeast community 
was comparable in many ways with those of O. stricta in the Caribbean and in Australia. Many 
important differences were observed as well, some of which may be attributable to the absence, 
in Florida, of Cactoblastis cactorum, a moth used extensively elsewhere for the biological eradi- 
cation of prickly pear cactus as a weed. 

BIOLOGICAL control of prickly pears in New South Wales and Queensland, 
Australia has been one of the most successful examples of eradication of a 
weedy, undesirable and economically disatrous spread of an introduced 
plant. Control was achieved by the successful establishment of the moth Cac- 
toblastis cactorum (Berg) from material collected by Dodd in 1925 in Entre 
Rios, Argentina. Along with the introduction of C. cactorum a number of 
other insects of 48 different species were imported during the Australian cam- 
paign against the pest pear. The majority of this activity took place between 
1927 and 1930 with 67 different shipments of cut plant material infested with 
the larval stages of the insects. Most shipments (59) came from the United 
States with sources of material extending from Florida and Texas to Mexico, 
while 8 shipments were sent from South America (Dodd, 1940). As a result 
the South American C. cactorum was established and was effective. Subse- 
quently, all populations of C. cactorum used in other parts of the world for 
biological control have originated from Australia and ultimately from Dodd’s 
original collection of 3000 eggs brought from South America to Australia 
(McFadyen, 1985). 

We have been studying the yeasts of necrotic cactus in several regions 
of the world with the goal of gaining a better understanding of commu- 
nity organization and insect-vector associations of the microbes. We have 
found that the rotting tissue of the Australian pest pear (Opuntia stricta Ha- 
worth) contains similar yeast communities as compared to necroses of O. 

stricta sampled from its native distribution in the Caribbean (Starmer et al., 
1987). This similarity is probably due to large scale introductions of cactus 
yeast communities during the control program but is partly confounded by 
the importation of Cactoblastis cactorum from Australia to the Leeward Is- 
lands (Nevis) of the West Indies in 1957 (Garcia Tuduri et al., 1971). Subse- 
quent to its introduction into the West Indies, the moth has spread from Nevis 
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Island and Montserrat in 1960 to the US Virgin Islands and Puerto Rico in 
1963. We have detected C. cactorum breeding in O. stricta in the Bahamas 
(Great Inagua in 1983) and suspect that a north-westerly spread to the Flor- 
ida peninsula is imminent. We have therefore made an attempt to document 
the presence or absence of C. cactorum in Florida and to determine the yeast 
communities present in the decaying tissues of O. stricta in Florida. 

MATERIALS AND METHOps— Decaying cladodes and fruits of Opuntia stricta were sampled for 
yeasts on December 3, 1986 at two localities in Florida. The first locality was near the entrance to 
Playalinda Beach within the Canaveral National Seashore. The second locality was about 4-5 
miles south near launch area A complex 39 at the Kennedy Space Center. Several hundred plants 
were present at both sites. Approximately !/2g of tissue was removed from the decaying cladodes 
or fruits and suspended in 5 ml of sterile water. This suspension was shaken and one loopful was 
streaked on acidified yeast extract-malt extract (YM Difco) agar. Plates were incubated at room 
temperature (approximately 25°C) and distinct morphological colony types were picked and 
restreaked for identification by standard recommended techniques (van der Walt and Yarrow, 
1984). A total of 31 cladodes and 31 fruits were sampled and in most cases one cladode and one 
fruit were sampled from the same plant. Even though the percentage of each type of yeast 
recognized by their different colony morphologies were estimated for each sample only the obser- 
vations as occurrences per plant will be reported here. Larval samples of Drosophila Fallen 
species found feeding in the rotting samples were reared for identification, because Drosophila 
species may serve as important vectors of yeasts in this system. 

ResuLts— There was no evidence of Cactoblastis cactorum present at ei- 
ther site. The frequency of decaying pads was nevertheless high and infesta- 
tion by cochineal insects was common. The plants were robust and in full 
fruit. Two Drosophila species were reared from the decaying tissue. Droso- 
phila mulleri (Sturtevant) was recovered from cladodes while both D. mulleri 
and Drosophila melangoaster (Meigen) were bred from the fruits. Similar 
host tissue use occurs on Caribbean islands (W. B. Heed, unpublished data). 
The yeast species recovered for both sites and tissue types are listed in Table 1. 
Those samples of cladodes and fruits that were taken in pairs are listed in 
Table 2. Those four yeast species (Candida sonorensis, “Pichia amethionina 
var fermentans,” Pichia kluyveri, and Pichia barkeri) which were found in 

both cladodes and fruits were distributed randomly (X’+0.0, 0.67, 2.41 and 
1.01 respectively; df=1, P>0.05 for all cases). 

DiscussioN—It is apparent from Table 1 that the yeast communities of 
fruit and cladodes are distinct but that they share some species. Table 2 sup- 
ports this conclusion by showing that neighboring fruits and cladodes have 
little overlap in the types of species that were recovered from them. When a 
yeast occurred in both cladodes and fruits its co-occurrence due to being in 
close proximity (i.e. the same plant) was not significantly different from ran- 
dom expectation. A previous report (Starmer et al., 1987) also documents the 
differences between communities of these two tissue types. In some cases the 
overlap in species can be greater; for example the yeast found in necrotic 
green fruit on Cayman Brac in the Caribbean were similar to the neighboring 
cladode yeasts. In addition when fruits are rare relative to pads then the 
yeasts of the two communities can be similar. 
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TABLE 1. Comparison of the yeasts isolated from cladodes and fruits of Opuntia Stricta in the 
Cape Canaveral area. 

Sample type 

Yeast species Cladode Fruit 

Pichia cactophila Starmer et al. 17 
“Pichia amethionina var. fermentans””! BI 3 
Pichia kluyveri Bedford 2 3 
Pichia barkeri Phaff et al. 3 10 

Candida sonorensis (Miller et al.) Meyer et Yarrow 14 2 

Sporopachydermia cereana Rodriguez de Miranda? 3 
Candida mucilagina Phaff et al. z 
Candida boidinii Ramirez 4 
Candida guilliermondii (Castellani) Langeron et Guerra 1 

Geotrichum Link ex Persoon sp. 

Prototheca zopfii Kruger 5 

Hanseniaspora guilliermondii Pijper 
Kloeckera apis Simione et Meyer ] 
Kloeckera apiculata (Niehaus) Shehata, Mrak et Phaff 
Pichia membranaefaciens Hansen 
Candida valida (Leberle) van Uden et Buckley, type 1° 
Candida valida (Leberle) van Uden et Buckley, type 23 

—_ 

KF OnbwW 0 & 

Issatchenkia terricola (van der Walt) Kurtzman et al. 
Candida krusei (Castellani) Berkhout 1 

Clavispora opuntiae Phaff et al. 1 

Zygosaccharomyces fermentati Naganishi 1 

Candida stellata (Kroemer et Krumbholz) Meyer et Yarrow 1 

1An undescribed variety of Pichia amethionina Starmer et al. 
2Complex of several species. 
3Asporogenous forms similar to Pichia membranaefaciens; type 1 differed from type 2 by its ability to assimi- 
late sorbose and xylose. 

Starmer and coworkers (1987) compared the yeasts from decaying clad- 
odes and fruits collected from O. stricta in Australia and the Caribbean. 
They suggested that the cladode-microorganism system was a relatively 
closed system in which Drosophila species act as yeast vectors, thus determin- 
ing to some degree what microbes were being distributed from cladode to 
cladode. The fruit-microorganism system was viewed as relatively open with 
many other insects (other dipterans, bees, wasps, beetles, ants, etc.) as well as 
birds serving as potential vectors of yeasts. This large extrinsic influence 
might therefore account for the large across region variability observed for 
fruit-yeast communities. 

Three yeasts are particularly interesting with respect to their associations 
and geographic distributions. These are Pichia norvegensis Leask et Yarrow, 
“Pichia amethionina var fermentans” and Clavispora opuntiae. Pichia norve- 
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TABLE 2. Detail of pairwise collections from cladodes and fruits. For each plant sampled (a to 
x), the recovery of yeast isolates from cladode only (C), fruit only (F), or both (B).cladode and 
fruit is shown. 

Canaveral 
National Seashore Kennedy Space Center Total 

abcdefghijkIimnopqr s t tgyeyeeeee 

P. cactophila ccc CC CCCC CCCHRC Gra 
C. mucilagina C Cc €CC Gye 7 
Geotrichum sp. C C C 3 
P. zopfii C Cy 3 
S. cereana cplx. C C 2 
C. boidinii C C 2 

C. sonorensis C ccc C~-¢ CC CCR Bese 12rd 
“P. amethionina v. f” CCC Fo FF CeLcee Eye Sead 
P. kluyveri C F B F Dryiaeo 
P. barkeri CEE sk Co Fake F 3 8 

Z. fermentati F 1 
C. krusei F 1 
C. valida type 2 F 1 
C. stellata F 1. 
P. membranaefaciens EF 78 2 
K. apiculata FF F 3 
H. guilliermondii F Fo Pas 4 
I. terricola F EF F F 5 
C. valida type 1 F F F F FF 6 
K. apis PEE FF ies ob FF FE) SH 12 

gensis was not recovered from the samples taken in Florida nor those taken in 

Australia but was commonly encountered in the Caribbean survey. This 
species has been obtained in previous collections from Opuntia cladodes in 
areas that are considered semi-arid, had considerable livestock in the vicinity, 

and were in close proximity of human habitation. These areas include the 
cape region of Baja California, Mexico; the Parker Ranch, Hawaii, USA; and 
rarely from the southwestern United States (Starmer et al., 1987 and unpub- 
lished results). We expect that the common occurrence of this species in the 
Caribbean, Hawaii and Baja California is possibly due to one or more of the 
above factors. 

The distribution of two of the three known varieties of Pichia 
amethionina appears to follow a gradient whose extremes are Opuntia 
phaeacantha (Englemann) in Arizona (Starmer, Phaff, and Lachance, un- 
published data) and Opuntia stricta in the Caribbean. In the first instance, 
the variety amethionina predominates, whereas Caribbean samples con- 
tained the variety “fermentans” exclusively. Given that samples of Opuntia 
lindheimeri (Englemann) collected in Texas by Starmer and Phaff (1983) con- 
tained a significant number of isolates of both varieties, it was of interest to 
find the variety “fermentans” was the only one found in Florida. This obser- 
vation suggests that the Floridian yeast community has a large Caribbean or 
host-plant (O. stricta) influence. 
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The absence of Catoblastis cactorum from the sites sampled in Florida is 
accompanied by the relatively low frequency of Clavispora opuntiae (i.e. 
none in cladode and one in the fruit samples). Although this coincidental 
absence may well be due to other factors, there is some suggestion that 
Clavispora opuntiae is associated with rots initiated by the infestation of C. 
cactorum. Clavispora opuntiae was frequently isolated from both cladodes 
and fruits in both eastern Australia and the Caribbean where C. cactorum 
was present (Starmer et al., 1987). However, in localities where C. cactorum 
was not present (i.e. Metz Gorge, New South Wales, Starmer et al., 1987) the 
yeast Clavispora opuntiae was absent. We have not studied the adult moths 
for the microbes they carry, but one larva of C. cactorum collected in Austra- 
lia had only one yeast associated with it. That yeast was Clavispora opuntiae. 
A definitive answer to the question of whether the yeast depends on the moth 
for its dispersal should come when the adult moths and their egg sticks are 
inspected for associated yeasts. 
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OSTEOLOGY OF THE PREHISTORIC 
BOYNTON BEACH INDIANS 
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Department of Anthropology, Florida Atlantic University, Boca Raton, FL 33431-0991 

Asstract: The Boynton Beach Mound site (8Pb100) is an inland burial and midden mound 
complex in South Florida dating from 150 B.C. (Glades I) to the time of European contact. This 
paper describes and analyzes the skeletal characteristics of the occupants and compares this group 
with other Southeast Indians. 

The burial population consisted of 23 calvaria and 12 postcranial partial skeletons represent- 
ing 16 females and 8 males. Juvenile mortality rate (29% ) was high compared with other sites, 
but 13 % lived past 50 years. Stature of one male was at least 171 cm; stature of one female was 
about 155 cm. Adult teeth were generally worn horizontally to the dentin, and had no caries. 
Two skulls showed unusual deformation. With the exception of a case of periostitis, skeletal 
health was generally good. 

THE Boynton Beach Mound complex is a Circum-Glades inland site ap- 
proximately 16 km west of the city of Boynton Beach, Florida (Jaffee, 1976). 
Archaeological evidence provided the cultural, temporal, and spatial context 
of the skeletal remains. Excavation began in April 1973 by the Palm Beach 
County Archaeological Society under the direction of Kenneth Horton, and 
was continued in November 1973 by Howard Jaffee (Jaffee, 1976). Radiocar- 
bon dates obtained from samples taken at depths of 142 cm and 91 cm were 
150 B.C. and A.D. 400 +60, respectively. 

As reported by Jaffee (1976), the excavated portion of the site consisted of 
a midden and a burial mound which were part of a larger complex of approx- 
imately ten mounds and associated causeways or linear embankments. They 
were constructed with white sand (pH 4.5) not found in the immediate area 
and laid down on a muck floor. Underlying this was the Anastasia formation 
of calcareous sandstone and sandy limestone. The sand was probably brought 
in to compensate for water levels that had risen gradually over the last 2000 
years (Fairbridge, 1974; Milanich and Fairbanks, 1980). 

Artifacts recovered included a preponderance of different style potsherds, 
a few lithics, a copper cartridge case (found in the midden), and 400 year old 
glass trade beads found in association with skeletal material. The latter two 
are likely evidence of European contact. According to Jaffee (1976), the skel- 
etal remains were found in bundle burials, suggesting that the mound was a 
secondary burial site. However, the late Dr. Audrey Sublett of Florida Atlan- 
tic University excavated one partial skeleton which may have been “put down 
in the flesh,” implying a primary burial. 

The present paper describes and analyzes the skeletal materials found at 
the Boynton Beach Mound complex designated 8Pb100 (originally 8Pb56) 
(Fig. 1). The characteristics of these individuals are compared also with other 
Southeast Indian populations. 
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Fic. 1—Site map of the Boynton Beach Mound at scale 1:600, 1” =50’ (courtesy of F. Morri- 
son). 

MATERIALS AND MetHops— The authors received the fragmented, eroded skeletal material in 
several plastic bags, some containing the remains of more than one individual. All bones had been 
coated with a preservative because of their fragile condition. Most of the cranial material could 
best‘be described as calottes (skull caps without base or face). The postcranial elements were 
extremely fragmented with evidence of attempted restoration. Assessment of sex, age and stature 
followed standard osteological practice. Sex was determined from cranial and postcranial metri- 
cal and morphological features (Bass, 1971; Black, 1978; Iscan and Miller-Shaivitz, 1984; 
Krogman and Iscan, 1986). Age was estimated from cranial suture closure, tooth eruption, dental 
wear and fusion of long bone epiphyses (Brothwell, 1981; Krogman and Iscan, 1986). 

Estimation of stature was possible in only two fragmentary specimens using the sector regres- 
sion formulae of Steele and McKern (1969) and Genovés (1967). Anomalies and pathological 
lesions were diagnosed based on criteria presented by Brothwell (1981), El-Najjar and McWil- 
liams (1978), Morse (1978), Ortner and Putschar (1981) and Zivanovié (1982). 

Resutts— The skeletal material included the partial skulls and teeth of 23 
individuals and the postcranial remains of 12. No definite association could 
be made between the skulls and postcranial skeletons leading the authors to 
assume a maximum of 35 individuals. The inventory of cranial and postcra- 
nial material appears in Table 1. Some of the specimens are illustrated in Fig. 
2. As can be seen in the table, 8 individuals were judged males, 16 females, 
and the remaining 11, indeterminate. Of the 24 age estimates, 7 were juve- 
niles and 17 were adult, 3 of which were over 50. 
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Fic. 2—(A) S11 norma occipitalis showing Wormian bones, (B) S11 norma lateralis (sin.) with 
extreme occipital flattening, (C) S4 illustrating pseudopathological pitting, (D) S7 norma occipi- 
talis, (E) S7 norma lateralis (sin.) showing occipital bulge, (F) S7 with a unique valley in sagittal 
suture and lobate parietals, (G) S16 showing postmortem erosion, (H) S15 displaying postmortem 
erosion, (I) Bla femur suggesting periostitis, (J) S4 mandible with tooth wear, and (K) $14 norma 
occipitalis with Wormian bone. 
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Table 2 summarizes the metric data, indices and descriptive statistical 
analysis of the cranial and postcranial material. Table 3 compares the Boyn- 
ton Beach specimens with individuals from other South Florida sites includ- 
ing Fort Center (Miller-Shaivitz and Iscan, 1988), Margate-Blount (Iscan, 
1983) and Bayshore Homes (Snow, 1962). Stature was calculated for one 

TaBLE 1. Cranial and postcranial remains from the Boynton Beach Mound by sex and age. 

Field No. 

$13 

Sl4a 

S14b 

Sl5a 

S15b 
Sl6a 

S16b 
S17 

Postcranial 

Bla 

Blb 
B2 

Totals 

Cranial 

Postcranial 

Sex Age(yrs) 

adult 
50 + 

18-20 
adult 
adult 
50+ 

adult 
juvenile 
adult 
adult 

adult 

adult 
2025 
18+ 

adult 

15-18 
adult hy YY ee] WY] Ow SY Se YO Sy 

>) 

adult 
5 

Bae ny Se ov 

bn ©) juvenile 
21- 

ey) Perf ee “~v 

iat} Qu e co 

ememuy is © hon © hon © hon © liben ©) 

N=23 
N=12 

Bones Present 

calva 
calva 
mandible, teeth 
calva fragments 
calva fragment 
calva 
calva, R. mandible, loose teeth 
loose teeth 
calva, loose teeth 
calvarium 
calva 
calva 
mandible, maxilla frags. 
calvarium, R. maxilla frag., teeth 
R. parietal fragment 
occipital, R. parietal, R. temporal 
calvarium, mandible, teeth, C2-C4, L. petrous portion, 
occipital frag. 

calva, mandible body 
occipital and frontal fragments. 
calva, frags: maxilla, L. petrous portion, R. spheno-temporal, 
teeth 
teeth, petrous portion 
mandible frags., maxilla and teeth 

L. & R. ulnae prox. diaph., L. & R. femora diaph., L. fibula 
diaph., L. & R. tali, R. calcaneous 

tibia diaph. 
L. & R. femora, L. & R. tibiae, R. fibula, L. ulna, L. & R. 

innominates, tarsals 
clavicle, humerus, L. & R. femora, tibia, skull frags., molar 

frags. 
R. femur 
L. femur, L. & R. tibiae, patella frag., L. & R. innominate 
frags. 
L. & R. femora 
L. & R. tibiae, L. & R. calcanei 
L. humerus, L. & R. femora, fibula frag. 
L. femur 
R. femur 
L. & R. humeri, L. & R. femora, L. ulna, R. radius, L. & R. 

innominates 

F v Juv. -Adultiiaser 
11 8 6 15 2 
5 3 1 2 9 
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male (B2) as greater than 171 +3.4 cm using a formula developed by Genovés 
(1967); stature of one female (B6a) was estimated to be 155+3.8 cm (Steele 
and McKern, 1969; Bass, 1971). 

Physical Characteristics and Pathological Lesions—All of the cranial ma- 
terial evidenced extensive postmortem erosion (Fig. 2G-H). Skull S4 had 
pseudopathological pitting endocranially at the junction of the sagittal and 
lambdoid sutures (Fig. 2C). The femur of Bla showed severe periostitis (Fig. 
21). There were no cases in which a clear-cut cause of death could be estab- 
lished. With the exception of deciduous and newly erupted dentition, all 
teeth showed varying degrees of horizontal wear at the occlusal surfaces, 

TABLE 2. Cranial and postcranial dimensions (in mm) of the Boynton Beach Mound 
population. 

Cranial measurements N X S.D. 

Glabello-occipital length 2 170 7.8 
Bregma-lambda chord 3 103 3.1 
Lambda-opisthion chord 5 112 13.9 
Parietal arc 3 115 25 
Occipital arc 5 119 9.4 
Horizontal circumference 1 488 - 

Maximum vault breadth 6 145 6.0 

Foramen magnum, length 2 35 0.0 
breadth 2 30 0.7 

Left parietal thickness 16 6 1.0 
Orbital breadth, right 1 40 - 
Chin height 2 30 4.2 
Bi-gonial breadth 1 89 - 
Bi-mental breadth 4 46 0.6 

Gonion-symphysion length 1 90 - 
Minimum ramus breadth 2 35 2.8 

Corpus thickness (M1) 4 14 2.1 
Molar length (M1 + M2+ M3) 3 33 2.3 

Males Females 

Postcranial measurements B2 B4a B6b B6a 

Humerus’ max midshaft = - 21 - 
min midshaft - = 18 - 

Femur max length >473 - - 407 
subtroch a-p - - - 20 
subtroch trans 2 - = 26 
midshaft a-p - - - 25 
midshaft trans : S = 20 

Tibia a-p dia. at - 33 - - 
nutrient foramen = - - - 

transv. dia. at - 22 - - 
nutrient foramen 2 - - - 

Stature >1708 - - 154 

Platymeric Index - - 76.9 
Platycnemic Index - 66.7 - - 
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frequently exposing the dentin (Fig. 2J). Several instances of antemortem 
tooth loss with subsequent alveolar resorption were noted also. Many of the 
teeth in both mandibles and maxillae were found to have been damaged 
during excavation and subsequent handling. There was no evidence of caries, 
abscess formation, interproximal grooving or hypoplasia. The maxillary cen- 
tral incisors of S16a were shovel shaped. 

Single Wormian bones were observed in the lambdoid sutures of S6, S7, 
S9, and $14 some of which are illustrated in Fig. 2D and K. In addition to 
four Wormian bones, S11 showed extreme occipital flattening (Fig. 2A-B). 
Skull S7 had an unusual deformation, a 4 mm deep depression or valley 

extending along the sagittal suture between lobate parietal bones (Fig. 
2D-F). Interestingly, there was no accompanying endocranial depression. A 
cranial index of 90.9 placed this specimen in the hyperbrachycranic range. 
This skull also exhibited a pronounced occipital bulge. (Fig. 2E). 

Conc.usions—Skeletal remains can provide significant information 
about individuals who inhabited a given region many years ago (Iscan, 1983; 
Carr et al., 1984; Iscan and Kennedy, 1987). The Boynton Beach Mound 
material, however limited, adds to our knowledge of the biology of Southeast 
Indians. 

Both differences and similarities were uncovered between this group and 
the comparative populations mentioned. Demographically, it was noted that 
female burials exceeded males by 100%. The ratios were not as disparate at 
the other sites, with females ranging from 6% fewer to 25% more than 
males. By age, individuals under 21 were represented more frequently (29 % ) 
than at Fort Center (16%) and Margate-Blount (19%). 

The tooth wear pattern was similar to that noted among other coastal 
populations whose diet included quantities of gritty shellfish. These Indians 
likely made excursions to the coast, about 16 km away, to exploit seasonal 
food resources. The absence of caries is consistent with a preagricultural, 
seminomadic, hunting and gathering way of life (Isler et al., 1985). 

The prehistoric Boynton Beach group showed a greater incidence of mor- 
tality in the first two decades of life, although more data are needed to estab- 
lish causality. Yet, the general health of this population appeared to be good, 
with only one instance of periostitis (Fig. 21). 

The most notable abnormalities in the collection were ostensibly inten- 
tional cranial deformations. While the skull configuration of S11 is suggestive 
of cradle board deformity, the absence of facial and frontal bones precluded a 
more certain diagnosis (Stewart, 1939; Brues; Ubelaker, 1978). The cause of 

numerous anomalies observed in S7 is much harder to pinpoint. 
The Boynton Beach Mound site, at the margin of more culturally devel- 

oped areas, is ideally located to test hypotheses relating to diet, population 
growth and biocultural adaptation. As such, it represents a valuable resource 
for further research. 
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Asstract: Sea urchins (Lytechinus varigatus and Tripneustes ventricosus) were collected 
from a shallow, subtidal seagrass community in Biscayne Bay during Summer 1986. The popula- 
tion density of urchins within patches of seagrass was first estimated with quadrat sampling 
(mean = 0.54 urchins/m?). The statistical dispersion of urchins among quadrats was random. 
Density later was assessed by mark-recapture (nail polish was painted onto urchin spines). The 
Petersen estimate of density (0.47 urchins/m2) appeared to be in close agreement with the qua- 
drat estimate, though the estimates were not statistically comparable. 

GRAZING marine invertebrates can have significant impact on the produc- 
tivity and structure of benthic communities. In particular, sea urchins within 
the sub-tropical seagrass meadows will affect seagrass biomass production 
since they are the only marine invertebrates which feed directly on living 
seagrass tissues (Thurman and Webber 1984). The long-term population dy- 
namics of sea urchins within these communities are therefore of considerable 
interest. 

Although there is recent information available on the primary productiv- 
ity of seagrass species in South Florida waters (Jensen and Gibson 1986), little 
is known about urchin densities within patches of seagrass (Hay 1984). The 
purpose of this paper is to report two independently derived estimates of 
urchin density in a shallow seagrass community off Key Biscayne. These esti- 
mates provide the basis for the long-term study of population dynamics and 
community structure. 

THE Stupy ArREA—Our collections were made in a shallow, sub-tidal zone (0.5-1.0 m) along 
the northern shore of Key Biscayne (in The Bear Cut Channel). The coastline here is dominated 
by the red mangrove (Rhizophora mangle). We found three species of seagrass in the soft sedi- 
ment: Thallasia testudinum (turtle grass), Syringodium filiforme (manatee grass) and Halodule 
wrightii (shoal grass). These species are abundant in soft-sediment communities of Biscayne Bay 
(Hanlon and Voss 1975). Several genera of macroalgae also were detected, including Gracilaria 
and Acetabularia (Humm 1976). 

MerHops—In September 1986, we randomly selected ten 10-m transects across the collection 
site. At 1-m intervals, we placed a round glass plate (d= 20 cm) onto the benthic substrate, and 
the substrate was characterized by the material beneath the plate. 

We collected two species of sea urchins from this site: Lytechinus variegatus (the more com- 
mon species) and Tripneustus ventricosus (George and George 1979; Zeiller 1974). All collections 
were completed between 8 a.m. and 10 a.m. Only two specimens of T. ventricosus were found 
during Summer 1986. 

We used a 2-m x 5-m collection grid (10 m2) to sample urchin density within patches of sea- 
grass; each 1-m? quadrat was carefully searched by hand. To determine if the urchins were 
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dispersed randomly among the quadrats, the observed dispersion was compared with a predicted 
Poisson dispersion. The Poisson dispersion was generated by the function (Eqn 1): 

3 _etx* 

P(x=k) == (1) 

where x=sample mean urchin density per m? and k= number of urchins per quadrat (k=0, 1, 2, 
...). In the predicted Poisson dispersion, the sample mean and sample variance are equal, and the 
theoretical urchins are dispersed randomly (Rhoghati 1976). The observed and predicted disper- 
sions were then compared by Chi-square goodness-of-fit analysis. 

We used a mark-recapture census in July 1986, to estimate population density within a 225-m? 
area at the collection site. We painted a small amount of nail polish onto the aboral urchin spines, 
and released the animals in the center of the collection site (38 marks released on 15 July). A 
simple Petersen estimate was calculated, as follows: m, =number of marks released on day 1 (38 
urchins on 15 July), m,=number of recaptured marks on day 2 (17 urchins on 16 July), n=total 
number (marked and unmarked) captured on day 2, (49 urchins on 16 July), and N = total popu- 
lation in 225 m? collection area. Assuming m,/n=m,/N, then N = m,n/m, (Begon 1979). 

RESULTS AND DiscussIon—Our transect-intersect method revealed a vari- 
able benthic substrate within the collection site. Of the 100 intercept points, 
78 contained seagrass, five contained macroalgae only, and 17 contained sand 
only. Urchins clearly preferred to remain within patches of the seagrass. 

The mean numbers of urchins per quadrat are shown in Table 1. The 
highest density was observed on 17 June, while the lowest density was ob- 
served on 8 July. Since these data are counts/m’, they should be Poisson- 
distributed rather than normally distributed (Sokal and Rahlf 1987). To com- 
pare mean densities between dates, we transformed the raw counts with a 
square-root function, and calculated means for t-tests. The 8 July density was 
statistically lower than the other three (Table 1). It is likely that night collec- 
tions would reveal a different pattern, though Hay (1984) noted that urchins 
which graze in Thallasia meadows in the Caribbean feed during day and 
night. 

The dispersion of urchins among 1-m’ quadrats is shown (Fig. 1). Most of 
the observed quadrats were empty. The observed dispersion was not signifi- 
cantly different from the predicted Poisson dispersion (Chi-square =0.06, 
d.f.=3, p=0.91); the dispersion of urchins within patches of seagrass was 
therefore random. 

TaBLE 1. Mean number of urchins per m? (values in parentheses are mean and standard 
deviation values calculated from square-root transformed counts: cf. Sokal and Rohlf 1987, p. 
218). 

Date Mean per m? Standard Number of 
Deviation 1-m? Quadrats 

6/17 OPOnde01)= 0.92 (0.38) 30 
6/26 0.67 (1.02) 0.99 (0.42) 30 
7/8 0.23 (0.82) 0.63 (0.27) 30 
7/10 0.53 (0.94) 1.04 (0.39) 30 

Overall 0.54 0.90 120 

*Means calculated from transformed counts were compared with t-tests: there were no significant differences 
between means of 6/17, 6/26 or 7/10, but the 7/8 mean was significantly lower than the others. 
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NUMBER 
OF 

ONE - m2 
QUADRATS 

URCHINS PER QUADRAT 
Fic. 1. Counts of urchins/quadrat; closed circles are observed counts, open circles are pre- 

dicted random (Poisson) counts. Note that all counts of more than three urchins per m2 are pooled 
in the three urchins per m? counts. 

All of the recaptured marks were alive on 16 July. The Petersen estimate 
of density was 0.47 urchins/m?, which appears to be in close agreement with 
the quadrat estimate (Table 1). However, the quadrat estimate was compiled 
over four separate sample dates, while the Petersen estimate came from a 
single collection taken after the completion of the quadrat sampling. Thus, 
the estimates are not statistically comparable, and the similarity may be spu- 
rious. 
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Asstract: Luidia clathrata is gonochoric. This is a report of a single incidence of hermaphor- 
ditism from more than 2000 individuals examined during the reproductive seasons of 1974-1979. 
The gonads are serial arborescent sac-like structures that are lined with germinal cells. Each 
gonad typically has four or five acini. In the hermaphroditic gonad both oocytes and sperm arose 
from the same area along the basal lamina. In some acini oocytes tended to dominate while in 
others sperm were predominant. In acini that contained large numbers of both gametes the 
sperm completely encircled the oocytes. There was no evidence of self fertilization. This her- 
maphroditic individual was part of a nutritional study. That only a single individual showed 
hermaphroditism indicates the tight control of sexual differentiation in this species. 

THREE sexual patterns have been described for echinoderms: 1) stable 
gonochorism, 2) labile gonochorism, and 3) hermaphroditism (Cognetti, 
1954; Cognetti and Delavault, 1960, 1962; Delavault, 1960, 1966). Stable 

gonochorism produces the typical one/one male/female ratio. Hermaphro- 
ditic individuals within this group represent an accidental phenomenon 
which cannot be dealt with experimentally (Boolootian and Moore, 1956; 
Delavault, 1966). In those individuals which exhibit labile gonochorism the 
number of hermaphroditic individuals may be predicted. Hermaphroditism 
represents a viable sexual alternative for some species. The occurrence of 
hermaphroditic individuals within a gonochoric species is of importance as it 
indicates that the potential for hermaphroditism exists within the species and 
provides information on the different types of hermaphroditism that can oc- 
cur. It also may provide insight into the control mechanisms of sexual differ- 
entiation. Luidia clathrata is a primitive platyasterid asteroid which is gono- 
choric, as are the other members of the family. This paper reports the 
occurrence of a single incidence of hermaphroditism and describes the condi- 
tions under which it was found, as well as the appearance of the hermaphro- 

ditic gonads. 

MATERIALS AND MerHops—Over 2000 Luidia clathrata were collected from two locations 
along the west coast of Florida, Tampa Bay and Charlotte Harbor. Information on gonad compo- 
sition and structure was gathered over a four year period for analysis of the reproductive cycle. 
Additionally, approximately forty groups of 10 individuals were maintained in the laboratory 
under controlled nutritional and temperature conditions at all stages of the reproductive cycle. 
The sex of these animals also was determined. At the time of examination body weight, radius 
length, the digestive gland and gonad weights were recorded. The organ indices were calculated 
(Eqn 1). 

ee ie (1) 
body weight 

1Current address: Division of Life Sciences, The University of Texas at San Antonio, San Antonio, Texas 78285 
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The gonads of all animals (both laboratory and field) were fixed in a modified Bouin’s solu- 
tion, sectioned at 10 um, and stained with hematoxylin-alcoholic eosin (Pearse, 1965). 

REesuLTs—All of the animals examined immediately after collection were 
gonochoric. One of the individuals maintained in the laboratory under con- 
trolled conditions was hermaphroditic. This hermaphroditic individual was 
collected from Tampa Bay in April 1977, near the end of the reproductive 
season. The field animals at the time of collection had a mean digestive gland 
index (DGI) of 3.15 and a gonad index (GI) of 1.78. The hermaphroditic 
animal had an initial wet body weight of 30.6¢ and a radius length of 85mm. 
This animal was maintained at room temperature (23°+1°C) and fed an 
average of 0.223¢ dry weight of the bivalve, Donax variabilis, per week (% 
dry weight composition: protein = 49, carbohydrate = 13, lipid = 10). The her- 
maphroditic individual was examined 2 months later (June). It had a final 
weight of 29.6g, a radius of 82mm, a DGI of 3.95 and a GI of 10.17. Labora- 
tory animals of the same feeding group as this hermaphroditic individual had 
a mean (+SE) DGI of 3.81+0.83 and a GI of 4.41+2.7. Field animals col- 
lected at the same time in June had a mean DGI of 4.14 and no gonads. 

The gonads of Luidia clathrata are serial rather than the more typical one 
pair per ray. Each gonad opens to the exterior via a aboral gonopore. Each 
gonad contains 4 or 5 acini which are lined with germinal cells. During early 
stages of the reproductive cycle, testes of normal males show spermatic col- 
umns and sperm in the lumen (Fig. 1). The structure of the normal sperm and 
testis have been described elsewhere (Dehn and Hinsch, 1981; Hinsch and 
Dehn, 1979). The ovaries of normal females contain germinal cells along the 
basal lamina that seem to bud off, grow and move to the center of the lumen 
(Fig. 2). The oocytes contain a prominent germinal vesicle and nucleolus that 
disappear at spawning. 

In the hermaphroditic gonad each acinus gives rise to both oocytes and 
sperm which arise from adjacent areas along the basal lamina (Fig. 3). Both 
spermatic columns and small developing oocytes are present. In some acini 
oocytes tend to dominate (Fig. 4) while in others sperm are predominant 
(Fig. 5). The sperm encircle the oocytes in those acini which contain large 
numbers of both gametes (Fig. 6). There was no evidence of self fertilization 
as there was no indication of germinal vesicle breakdown, fertilized or cleav- 
ing eggs, or embryos. 

Discusston—Boolootian and Moore (1956) stated that ovotestes are not as 
common as separate ovaries and testes in hermaphroditic echinoids. In many — 
cases where ovotestes have been found, the gonad seems to be divided along 
the radial length into upper, middle, and lower areas that were primarily 
Ovarian, unisexual (containing both gametes), and testicular respectively 
(Boolootian and Moore, 1956; Cognetti and Delavault, 1962; Emson and 
Crump, 1976; Gonor, 1973). This also appears to be the case for Luidia 
clathrata. There were areas where either sperm or oocytes predominate and 
other areas which contained both abundant ovarian and testicular tissues. 
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Fic. 1. Testis of a normal male Luidia clathrata. Spermatic columns (sc) and sperm (s) are 
visible (660x). 

Fic. 2. Ovary of a normal female Luidia clathrata. Oocytes (0) bud off the germinal cells (gc) 
along the basal lamina (bl), grow and move toward the lumen. Oocytes have a prominent germi- 
nal vesicle (gv) and nucleolus (n) (660x). 

Fic. 3. Hermaphroditic gonad of Luidia clathrata showing both oocytes (0) and spermatic 
columns (sc) along the basal lamina. Sperm (s) are visible encircling the oocytes (1000x). 

Fic. 4. Hermaphroditic gonad of Luidia clathrata with oocytes dominating(660x). 

The occurrence of hermaphroditism even as an accidental phenomenon 
brings to question the possible causative factors of sex determinism. Delavault 
(1960, 1966), in reviewing the available information on sex determinism in 
echinoids, attributed labile gonochorism to some disturbance that affects cy- 
todifferentiation in the gonad. Internal factors, e.g., steroids and androgens 
(Botticelli et al., 1960, 1961; Schoenmaker et al., 1976), and various external 
factors (Gonor, 1973; Moore et al., 1963 a, b) have been suggested to effect 

cytodifferentiation of gonads. Low population density has been shown to 
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Fic. 5. Hermaphroditic gonad of Luidia clathrata with sperms dominating(660x). 

Fic. 6. Sperm (s) encircle oocytes in areas which contain large numbers of both gametes 
(660x). 

stimulate hermaphorditism in polychaetes (Grassle, 1984). There was no evi- 
dence of decreased population densities of Luidia clathrata in Tampa Bay 
during the Spring of 1977 when this hermaphroditic individual was collected 
(unpubl. obs.). However the overall size and condition of individuals, as 
evidenced by radius length, weight, and digestive gland and gonadal indices 
were lower than in the previous 6 years (Lawrence et al., 1986). Nutritional 
condition has been shown to occasionally produce hermaphrodites in fishes 
(Egami, 1955). This single incident of hermaphroditism in Luidia clathrata 
occurred in an individual that was part of a nutritional study. All 400 individ- 
uals of this study were examined. That only a single individual showed her- 
maphroditism indicates the tight control of sexual differentiation in this spe- 
cies. There is no way of knowing what factors were involved in the 
appearance of this hermaphroditic individual, but Boolootian and Moore 
(1956) point out the necessity for precise records and reporting of the occur- 
rences of hermaphroditic individuals from a wide variety of organisms to 
form a basis for possible causative factors. In this way perhaps a solution to 
the problem of germinal cell morphogenesis in echinoderms may be found. 
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ABSTRACT: Questionnaires were administered to 25 non-participants, 34 non-adherent partic- 
ipants, and 53 people who completed a cardiovascular risk reversal program. More than one- 
third of those encouraged to participate did not; another 25 percent did not continue participa- 
tion in the multi-week program. The questionnaire concerned vital statistics, sociocultural 
factors, and health knowledge, behaviors, and attitudes. Results suggest that the program was 
effective. Those exposed to at least half of the program knew vital health and cardiovascular 
knowledge better than did non-participants. They were also significantly more social, considered 
themselves in better health, were less fatalistic and more frequent church attendants in compari- 
son to non-participants. The large number of non-participants and non-adherent participants is 
probably the result of common motivational problems regarding preventive health behavior. 

THE Cardiovascular Risk Reversal Center in Delray Beach, Florida uti- 
lizes informal group education sessions with an emphasis on nutrition to re- 
duce the possibility of cardiovascular disease among individuals who have 
been clinically diagnosed as “at risk” by Palm Beach County Health Depart- 
ment. Criteria for “at risk” status include elevated blood pressure, over- 
weight, and biochemical barometers. Participants are ethnically diverse and 
medically indigent; they must also have at least one metabolic risk factor 
(Christakis et al., 1976) for cardiovascular disease. 

As of March, 1976—the historic present of this study—more than one- 
third of those encouraged to attend the Center did not and another 25% did 
not continue to participate in the 4 week sessions, which are conducted by a 
nurse. At these sessions, clients receive weight and blood pressure readings, as 
well as blood biochemistries, if they consent. The nurse focuses on 1 risk 
factor each week, though such preventive health behaviors as exercise are 
included. Proper nutrition, along the lines of the “Prudent Diet”, is the key 
topic. Clients are taught to limit intake of saturated fats, sugars, salt, and 
portion size itself. Audio-visual aids are utilized; clients are encouraged to 
give opinions and ask questions. Food demonstrations are also conducted; 
most sessions include the serving of samples of low-calorie nutritious foods. 
Each session features a cogenial non-clinical atmosphere. 

MeEtTHops— Baseline data were gathered on all 265 participants and eligible non-participants 
prior to any contact with them. Of the 265 who had been referred to the center by the county 
health department, 8 (3%) had just begun participation and are not included in this report 
because of their small number; 99 (37%) had finished or had attended at least 2 of the 4 sessions 
and were still participating, 65 (25%) had quit the program after | session, and 93 (35%) had 
never participated at all. 
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Separate structured questionnaires were administered to individuals in each group, in person 
whenever possible and by telephone if logistical factors precluded a personal interview. These 
questionnaires ascertained demographic and sociocultural data, health knowledge, attitudes and 
beliefs, and attitudes and opinions regarding the Center. Closed-ended questions were analyzed 
using the Statistical Package for the Social Sciences (Nie et al., 1975). The responses of 3 groups 
(non-adherent participants or dropouts, adherent or finished participants, and non-participants) 
were compared to determine if participants learned from the Center and which factors influ- 
enced participation. Repeated attempts were made to interview everyone who had been referred 
to the Center. Some 112 questionnaires were returned; the response rate was 42% . The sample 
included approximately 25% of all non-participants and slightly more than half of all non- 
adherents and finished participants. A pre-test was administered to 3 people in each group. 

ResuLts—A capsule socio-demographic profile of the sample groups is 
contained in Table 1. The 53 participants who finished the program were 
primarily black American women, with an 8th grade or less education. Most 
fell within the 25-44 year age range and were Protestants, but not regular 

church-goers. Most were unemployed; those who did work were maids or 
laborers. The majority were married and made between $400 and $599 
monthly; however, nearly 25% made less than $200 per month. 

The 34 non-adherent participants (dropouts) were primarily female and 
were divided rather evenly between black and white Americans. Their edu- 
cational level was less than 8th grade, although more in this group graduated 
from high school than among the finished participants. Most in this group 
also fell within the 25-44 year age range. Non-adherent participants were 
Protestants, but were churchgoers even less frequently than the finished 
group. 

The 25 non-participants were primarily female black Americans. Most of 
the others in this group were Caribbean, Mexican, or Spanish in ethnicity. 
Most were less educated than the previous groups, having less than an 8th 
grade education. Non-participants also fell within the 25-44 year age range. 
Many more of this group lived in migrant labor camps. The majority were 
Catholic; although most were not regular churchgoers, they did attend 
church more frequently than the non-adherent group. 

The 3 groups were not significantly different demographically, with re- 
gard to sex (X?=1.1562, 2 df, p>0.50), race (X?=11.6335, 10 df, p>0.30), 
education (X*=5.6917, 6 df, p>0.40), age structure (X’=1.7871, 4 df, 
p>0.70). The sample groups were representative of their respective popula- 

TABLE 1. Selected demographic characteristics of the sample groups. 

Non-Participants Non-Adherents Finished 
Variable N % N % N % 

Males 4 16 9 26 14 26 
Blacks 10 4] is} 39 31 62 
High School education 6 24 9 28 16 30 
Age 25-44 yrs 16 64 Dp 64 29 54 
4-6 people in household al 44 12 36 20 SH 
Protestants 8 40 16 64 26 70 
1 Organization membership 0 00 4 12 11 20 
Regular worship 9 36 4 12 20 3” 
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tions with the exception that there were proportionately fewer whites in the 
non-participant sample than were in that population. 

In addition to an analysis of all 3 groups together, the following statistical 
comparisons were made: non-participants with non-adherents, non-adher- 
ents with finished participants, and non-participants with those who finished 
the program. Respectively, this can be interpreted as non-existent versus min- 
imal participation, minimal versus optimal participation, and non-existent 
versus optimal participation. The latter comparison should most specifically 
indicate any benefits of the program. 

Generally, the results of this study parallel those of Archer and his associ- 
ates (1967). Their work, however, focused on the participation of upper class 
Jewish men, age 40-59 years, in an anti-coronary club. In their research the 
active-participant group had made much greater investments of time, abso- 
lutely and in terms of duration of their active status, than had the Center’s 
finished participants. It is noteworthy and perhaps highly meaningful that 
the Center’s director, George Christakis, M.D., was a member of the research 

team that studied the anti-coronary club’s participant groups. 
One interesting and inexplicable finding is that the three groups differ 

significantly (X°=9.6219, 2 df, p<0.01) with regard to a fatalistic attitude. 
While only 7 of 22 (32%) non-participants and 10 of 48 (21%) finished 
participants expressed a fatalistic attitude, over half (16 of 29, or 55%) of 
non-adherent participants did. 

When compared with non-participants, finished participants belonged to 
significantly more organizations (X’ = 4.4487, 1 df, p<0.05) and were signifi- 
cantly more knowledgeable with respect to prudent nutrition, in terms of 
foods which are beneficial (X’= 10.2097, 1 df, p<0.005) and detrimental 
(X’ = 18.2387, 3 df, p<0.005) to cardiovascular health. They also considered 
themselves in better health (X?= 12.3727, 2 df, p<0.005) than did non-par- 
ticipants. 

Finished participants were significantly more likely to attend religious 
services (X?= 4.7560, 1 df, p<0.05) than were non-adherent participants. 
Other significant differences between those 2 groups were that finished par- 
ticipants considered themselves in better health (X?= 6.6099, 2 df, p<0.05) 
and were less fatalistic (X’=8.0580, 1 df, p<0.005) than were non-adher- 
ents. 

When non-adherents were compared with non-participants, the former 
were significantly more concerned about possibly developing cardiovascular 
disease (X?= 7.6551, 2 df, p<0.005). When all 3 groups were compared, signif- 
icant differences exist with respect to fatalism (noted earlier), perception of 
one’s health (X?=12.8579, 4 df, p<0.05), fatalism (X?=9.6219, 2 df, 
p<0.05), prudent nutrition (X?= 15.7359, 2 df, p<0.005), and cardiovascu- 
lar disease knowledge (X’?= 7.8002, 2 df, p<0.01). 

In addition to the statistically significant differences noted above, there 
are 10 questions for which a continuum exists across the 3 groups, in terms of 
best or correct responses. These are listed in Table 2. For 5 questions directly 
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related to cardiovascular disease, of the 3 groups, non-participants had the 
fewest, and finished participants the most correct responses. The same con- 
tinuum is manifested in response to 5 questions related to positive health 
attitudes and behaviors. 

Hispanics (approximately 25 % of the entire sample) were proportionately 
overrepresented in the non-participant group and among non-compliant par- 
ticipants. There were proportionately fewer Hispanics in the finished partici- 
pant group. 

TABLE 2. Continua across groups involving correct/best answers regarding health attitudes 
and behaviors, and cardiovascular disease knowledge. 

Non-Participants Non-Adherents Finished 
Question N To N Jo N % 

Do you consider yourself in good health? 8 32 11 35 29 55 
Is your ideal weight less than you weigh? 18 2 22 71 il 50 
Why do you eat what you eat? 10 60 11 64 16 69 
Do you drink more than 3 alcoholic drinks/ 

week? 20 80 25 80 47 88 
Which of these life factors is most important? 6 24 11 34 31 58 
How serious is cardiovascular disease? 22 88 29 90 51 96 
Which is bad for your heart, if you eat 

too much of it? 11 52 1) 59 AT 90 
Which food is better for your heart? ws 70 29 93 51 98 
How many die each year from stroke/heart 

disease? 4 19 14 48 26 55 
Hypertension is most common in which 

group? 8 50 10 52 25 61 

Discussion—Earlier we noted that 25% of the Center’s clients dropped 
out after the first session, and that 35% never attended any sessions. The 
former figure is similar to the 27% dropout rate of the Chicago Coronary 
Preventive Evaluation Program (Wright and Frederickson, 1974: 41). The 
drop-out rate of the Center compares favorably with the 47% rate of non- 
adherent participation in the Anti-Coronary Club (Christakis et al., 1966) 
and the 53% rate encountered in a 5 year program in Portland, Oregon 
(Hollis et al., 1984). However, each of these programs was conducted with a 

different target population. Each was also of much greater duration and 
utilized different kinds of intervention modalities. 

Thus the dropout and non-participation rates of the Center, although 
lower than those of some other programs, are significant problems. That is 
particularly true of the rate of non-participation, 35%. Indeed, such medi- 
cally indigent target populations as that of the Risk Reversal Center have 
been traditionally recognized by health care providers as among those groups 
least “reachable” with health services. However, by the late 1970s, data indi- 
cated that income had a negligible direct effect on utilization of preventive 
health care services (Rundall and Wheeler, 1979). 

The pattern of dropout, non-compliance and adherent participation by 
Hispanics noted above is not surprising. Martinez and Martin (1966) suggest 
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that Mexican Americans may be less apt to accept an “at risk” state, given 
their cultural conceptualization of what illness is. In a similar vein, Harrison 
and co-workers (1978) note that the “at-risk” role may not be readily accept- 
able to subcultures that are less-future oriented than traditional Anglo-Amer- 
ican society. 

In addition to ethnicity, certain other characteristics were extracted from 
the findings that may account, at least in part, for the dropout rate and 
frequency of non-participation. Both non-participants and non-adherent 
participants felt less personally responsible toward their own health. The 
staff of the Center and local health officials felt that the drop-out rate was 
due to a general lack of motivation toward preventive health care, a factor 
characteristic of other such programs. Unfinished participants did not list 
health as a top priority in life as often as finished participants. This is proba- 
bly compounded by the fact that hypertension and biochemical risk for car- 
diovascular disease are usually asymptomatic conditions. 

Although non-participants were more frequently Catholic, research indi- 
cates that neither religious denomination (Comstock and Kay, 1972) nor 
church attendance (Archer et al., 1967) are statistically related to health or 
health behavior. However, the Center’s finished participants were signifi- 
cantly more regular in church attendance than were dropouts. Non-partici- 
pants were less likely to belong to organizations, perhaps indicating less social 
participation. A key variable may be social participation, in that research on 
polio vaccine acceptance (Northcutt et al., 1964) has demonstrated that the 
number of social groups to which people belonged was one of the major 
discriminators between individuals who accepted and those who rejected 
vaccination. Research on social networks, health beliefs, and preventive 
health behavior has shown that social group and social-psychological attri- 
butes are important in accounting for variation in such important preventive 
health features as nutrition behavior (Langlie, 1977). 

As with dropouts, non-participants were not as likely to list health as a top 
priority in their lives. The fact that finished participants were less fatalistic 
corresponds with a finding from the Portland study (Hollis et al., 1984) men- 
tioned earlier. One predictor of participation was a stronger internal locus of 
health control. 

As noted earlier, there were many similarities in the demographic profiles 
of the finished participants and dropouts. Research focusing on participation 
in the Stanford Heart Disease Prevention Program (Meyer and Henderson, 
1974) concluded that heterogeneity in group composition may provide sup- 
ports (in terms of successful participation) that are not possible in homogene- 
ous groups. 

Knowledge on cardiovascular disease and prudent diet was most preva- 
lent in the finished group, followed by non-adherents; non-participants had 
the least knowledge. This appears to be a direct result of the program; groups 
had roughly the same educational level. One plausible reason for the lack of 
non-participants’ knowledge regarding diet may be that more in that group 
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were Spanish-speaking; hence cultural preferences may have been reflected 
in their responses to questions concerning diet. 

ConcLusions— We conclude that the Cardiovascular Risk Reversal Cen- 
ter has achieved success in that participants who have completed at least half 
of the sessions have greater knowledge concerning cardiovascular disease and 
its prevention, when compared to those who forego the program or those who 
discontinue participation in it. 

The crucial question becomes one of motivating persons toward greater 
preventive health behavior without alienating them in the process. One long- 
range way to influence preventive health behavior is to validate the existence 
of the “at-risk” role. Baric (1969) emphasizes the differences of the sick role 
versus the “at-risk” role. The latter does not include the advantages of the 
former; that is, a person at-risk is not exempt from social responsibilities nor 
is he or she dependent on other people for getting well. One’s expected behav- 
ior must be continuous, in that there is no “pay-off” of quick recovery. The 
“at-risk” role implies fighting off temptation, and being held at least partially 
accountable for one’s condition. Most important, this role is not institutional- 
ized in our society, nor is it accompanied by significant social reinforcements. 

In order to remove the burden of the “at-risk” role, health care profession- 
als must participate more actively in legitimizing the “at-risk” condition (Baric, 
1969). Preventive health education programs must stress the importance of 
such meaningful groups as family, friends, colleagues, as well as cultural 
differences, in accepting and validating the status/role of a person at-risk for 
significant health problems. This is especially important when risk preven- 
tion and reversal programs target on such culturally pluralistic groups as the 
indigent, inasmuch as illness risk is a culturally defined variable (Harrison et 
al., 1978). 
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Asstract: More children previously thought unadoptable are being adopted. “Special needs” 
children can be successfully placed, but the process requires careful guidance. Twelve key inform- 
ants were interviewed to produce information on adoption agencies in the Tampa Bay area. 
Questionnaires were administered to 132 providers and consumers of adoption counseling serv- 
ices, including foster, prospective and adoptive parents, adoptees, and various professional sup- 
port personnel. The questionnaire concerned vital statistics, rating and ranking of counseling 
services, assessment of need for expanding existing services or creating new ones, and comments. 

Findings suggest that there is a need for expansion of counseling services. Shortages of staff, time, 
and funds place limitations on the amount and quality of counseling services provided. 

ADOPTION involves becoming a parent through a legal and social process 
rather than through a biological one. The ancient practice, described in the 
writings of the Egyptians, the Babylonians, the Greeks, and the Romans, 
almost completely disappeared until the early nineteenth century, when it 
was reinstated in Europe (Kadushin, 1980). In the United States, orphan 
asylums used indenture as one of the main forms of placing children until the 
Civil War. The first adoption law was passed by the State of Massachusetts in 
1851 (Rihs, 1976). 

Throughout history people have adopted children for various reasons: to 
provide heirs, to guarantee ancestral worship and perpetuation of a family 
name, to provide cheap labor, and as a form of population and cultural con- 
trol (Melone, 1976; Rihs, 1976; French, 1980; Kadushin, 1980). Recent stud- 

ies have found a relationship between motives and placement outcome 
(Klomineck, 1976; Kraus, 1978). 

The civil rights movement of the 1960s has brought a renewed awareness 
of children’s rights and contributed to many changes in adoption practices. 
Notably, there has been a shift in emphasis from adopting to fulfill the needs 
of the adopting adults, to fulfilling the needs of the child (Dukette, 1984). 

As open records became a requirement in many institutions the practice 

also gained ground in the field of adoption. The gradual opening of the rec- 

ords and the adoptees’ expressed right to know their biological roots led the 
way to a new practice called ‘open adoption’, in which some degree of rela- 
tionship is kept between biological parents, the child, and adoptive parents 
(Dukette, 1984). 

Influenced by changes in American family life, adoption agencies have 
also begun placing children in single-parent homes (Feigelman and Silver- 
man, 1977). 
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The language used by professionals is evolving as well. For example, the 
terms ‘natural’ and ‘real’ mother suggested that the adoptive mother may be 
‘unnatural’ or ‘unreal’. The recently preferred terminology avoids the nega- 
tive connotation by using the words ‘biomother’ or ‘birth mother’ instead 
(Kadushin, 1980). 

A majority of prospective adoptive parents would prefer to adopt healthy 
infants. However the problem is that adoptable infants have become increas- 
ingly rare in the United States, due in part to the following factors: (1) an 
ambivalent view of children has lowered our birth rate (2) illegitimate fetuses 
are increasingly aborted (3) or such babies are kept by their mothers. There- 
fore, in the past twenty years many adoptive couples have adopted children 
from other cultures, while others have turned to a category of children con- 
sidered ‘hard-to-place’ or ‘special needs’ children (De Hoyos et al, 1983). 
According to the Department of Health and Rehabilitative Services, a special 
needs child is eight years old or older; has mental, physical, or emotional 
handicaps; is part of a sibling group; is bi-racial or part of a minority group. 

This change in adoption pattern from white infants to older, handi- 
capped, and minority children has created a different set of needs to be met 
for all parties involved, and, according to adoption experts, counseling can 

alleviate some of the transitional stress and long-term problems, and can 
make the difference between permanent placement and disruption. Adoption 
disruption refers to the removal of a child from the adoptive home at any 
time during placement and legal adoption (Zwimpfer, 1983). Disruption 
rates of white infants placed for adoption have been estimated to approxi- 
mate 1%, while the disruption rate for special needs adoptions ranges be- 
tween 6% and 19% (Welch, 1983). 

Of particular concern is the state of mental health of those involved in the 
adoptive process. “Adoption outcome studies comparing adoptive and non- 
adoptive families have shown that adoptive children are more likely to seek 
psychiatric treatment” (Schecter 1969, in Welch, 1983:12). 

A 1982 assessment of adoption services for children in foster care con- 
ducted by the Florida Mental Health Institute in Tampa states that the major 
reasons for disruptions were: (1) poor training and support for the adoptive 
parents (2) a poor matching of child with parents (3) an inadequately short 
follow-up period (Welch, 1983). An anthropological investigation of the 
Hillsborough County Foster Care System concluded that that system was 
essentially dysfunctional and harmful (Jacoby, 1977). 

Stupy GoaLts—This study on adoptive counseling services in the Tampa 
Bay area was conducted in the Spring of 1985 for the Suncoast Mental Health 
Associates, a team of counselors who were looking to expand their services, 
possibly in the field of adoption. 

In the context of this study, the word ‘counseling’ was defined rather 
broadly to include formal counseling as well as information, education, sup- 
port, and assessment of personal and family needs. I would have liked to 
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survey all groups involved in the process since each plays an important role in 
the successful or non-successful placement of a child, although at various 
times and in various degrees. Time constraints, the sensitive nature of the 
topic, and the fact that agencies would not release the names of their clients 
ruled out surveying biological parents, for both interviews and questionnaire. 
It also proved difficult to secure names of such professionals as physicians and 
attorneys, the only ones who can legally act as intermediaries in independent 

adoptions. 
The goals of the needs assessment were: (1) to identify agencies dealing 

with adoption in the Tampa Bay area, and briefly describe the services they 
provide (Johnson, 1986); (2) to determine which services are perceived as 
most important, which should be expanded, and which need establishing; (3) 
to offer recommendations to the professional mental health counselor. 

MeEtrHops—(1) six adoptions agencies were identified in Hillsborough and Pinellas Counties 
and potential informants were contacted in these agencies; (2) twelve key informants were inter- 
viewed to obtain information about community needs and utilization patterns. Key informants 
included administrators, directors, supervisors, and social workers from adoption agencies and 
centers for pregnant teens; a clinical social worker who counsels adoptees in her private practice; 
and an adoptive parent who established and leads the Tampa Adoption Support Group. These 
interviews were recorded and later transcribed; (3) group meetings were observed: two foster 
parent association meetings; one agency adoptive parent orientation meeting; and two meetings 

of the Tampa Adoption Support Group; (4) a survey questionnaire based on key informant inter- 
views was administered. The questionnaire consisted of eighteen questions dealing with: ranking 
and rating of various services (these are listed in table 1.), and which need expanding; need for 
group counseling and training; specific information about each group surveyed (Johnson, 1986); 
and two questions allowing for open-ended responses about services provided or lack of such 
serivices, and suggestions of which might have been helpful. The questionnaires were mailed or 
distributed to 132 persons in Hillsborough and Pinellas Counties. Seventy-five were completed 
and returned, or 57% of the questionnaire population. The highest response rate (87%) came 
from the professional support personnel or service providers category; the lowest (26%) from the 
foster parent category. 

ResuLts—According to questionnaire respondents, the most important 
counseling services center on the biological parents and on the preparation of 

the adoptive family. Responses to the question “Which services would you 
choose to expand? Please check 5” are shown in Table 1. 

A comparative analysis of the most selected and the least selected services 
by category of respondents was made using a chi-square test. The differences 
are not statistically significant, indicating that the respondents agree rather 
than disagree on which services need expansion. 

Asked if there was a need for more group training and counseling, 56% of 
the respondents answered ‘yes’. Foster and adoptive parents were then 
grouped in one category, service providers in another, to test differences in 
these groups’ answers. Again a chi-square test showed no significant differ- 
ence between parents and professional staff. Both see a need for more group 
techniques in adoption training and counseling. 

Of the professionals surveyed, 27 had worked in the field of adoption for 
an average of 8.5 years, ranging between one week and 40 years, with a 
bimodal distribution of 2 and 6 years (standard deviation: 8.58). At least two 
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TABLE 1. Services needing expansion, by number of times chosen. 

N=71 
Services Times chosen Percent 

Adoptive parent counseling 47 66 
Biological parents counseling 4] 57 
Adoptive child transition counseling 35 49 
Adoptive parents supportive counseling during the transition 31 44 
Foster parents training and supportive counseling 30 42 

Adoptive parents supportive counseling after adoption 30 42 
Adoptive child pre-adoptive counseling 28 39 
Long-term supportive counseling for the adoptive family 21 30 
Social worker supportive counseling 19 27 
Other (specify which) 18 Ws, 
Opportunity for biological and adoptive parents to meet 13 18 

of these service providers had been adopted, but they did not answer the 
‘adoptee’ questions in the questionnaire. 

Discussion—The combined findings of interviews, questionnaire re- 
sponses, comments and suggestions support those found in the literature, 
which are that counseling services are or should be an important component 
of the adoptive process. Recent developments in adoption practices—increase 

in special needs adoptions, single parent adoptions, and open adoption— 
have made the need for counseling even greater. 

Many of the adoptive parents surveyed wished for more contact with 
agency staff, more group meetings for both husbands and wives on adoptive 
parenthood and shared responsibilities, particularly during the long waiting 
period. Several adoptive parents mentioned the Tampa Adoption Support 
Group as an important source of support and education before and after 
receiving their child. 

HRS workers advocate complete family counseling for special needs adop- 
tion since each member is affected and affects the placement. In practice, 
according to an informant, the emphasis is on the child, and seldom includes 
the whole family. Sixty percent of the key informants have stated that short- 
ages of staff, time, and funds, place limitations on the amount and quality of 
counseling services provided. 

Lack of funds or mismanagement of available funds constitute a serious 
problem in many states. According to the chairman of the House Select Com- 
mittee on Children, Youth and Families, “The problem is deeply rooted, and 

the failure of federal and state officials to enforce existing laws governing 
foster care results in nothing less than state-sponsored child abuse. The solu- 
tion lies not in passing new laws but in enforcing and adequately financing 
the law already on the books” (Miller, 1987). 

As a group, foster parents are of lower socio-economic and educational 
level than the majority of adoptive parents, yet they receive minimal training 
to deal with sometimes very difficult psychological and medical cases. Foster 
parents indicated that they do need more training and counseling, more in- 
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formation on the birth parents, more contact with case workers and adoptive 
parents, preparation for the separation from their foster children, and gener- 
ally more support from the placing agencies and the whole community. 

Adoptees stressed the importance of learning of their adoptive status early 
and from the adoptive parents themselves; the need to find out about biologi- 
cal parents; problems brought on by younger siblings born into the adoptive 
family; frustrations of not knowing one’s own medical history; and cultural 
adjustment difficulties encountered by foreign-born adoptees, particularly in 

the school system. 
Openness should relieve much anxiety on the part of both birth mothers 

and adoptees. Some adoptive parents welcome the change, but many are still 
reluctant to meet the biological mother or the foster families. At the time of 
this study none of the agencies surveyed was practicing completely ‘open’ 

adoption, but several administrators and their staffs feel that it will gradually 
be implemented. This implementation will require specialized professional 

guidance to all involved, including the staff. 
In this study the typical adoption and foster worker is a white female 

between the ages of thirty and forty. She is faced with demanding, often 
-crisis-type work, may be undertrained, receives low pay and little recognition 
for her work (Russell and Silberman, 1979; Ward, 1979). In areas such as 

Child Protection Services, turnover among case workers ranged from 35% to 
50% statewide; in South Florida, it often reaches 80% (St. Petersburg Times, 
1986). These are far from ideal conditions for the recruitment, training and 
support of foster and adoptive families. Service providers agree that there is a 
need for private counselors who understand the dynamics of adoption. 

RECOMMENDATIONS—AII areas of adoption services offer opportunities for 
the mental health counselor—biological parents, foster care, special needs 
children, and adoptive families. Among the many specific services that they 
could provide the following were suggested by informants and questionnaire 
respondents: (1) providing group therapy for those children who have been 
sexually abused; (2) training social workers in planning for foster care; (3) 
counseling to pregnant teens in school settings or in specialized agencies; (4) 
screening of adoptive parents in cases of independent adoption; (5) providing 
guidance and support in establishing support groups for special needs adop- 
tions; (6) organizing meetings between foster and adoptive parents during the 
transitional stage; (7) guidance in conducting birth mother support groups; 
(8) counseling to parents who adopt bi-racial or foreign-born children, on an 
individual basis or in the form of classes or seminars; (9) conducting home 
studies of foster and adoptive families for agencies or individuals; (10) coun- 
seling for adoptees who want to search for and find their biological parents; 
(11) educating the public about adoption. 

The adoption field needs the expertise of many specialists who will find 
challenges and rewards in making a difference in the lives of many, particu- 
larly those of children who are still awaiting a family of their own, and the 
families who will adopt them. 
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Asstract: The potential therapeutic value of ascorbic acid in facilitating the recovery from 
oral surgery is investigated through the computerized statistical analysis of clinical and demo- 
graphic data on 452 consecutive tooth extraction patients who visited a dental clinic in Miami, 
Florida. The 277 patients who were prescribed vitamin C post-surgically exhibited significantly 
more rapid healing than the 175 control subjects who received none. The incidence of alveolalgia 
(“dry socket”), a painful and troublesome extraction complication, was over five times lower in 
the sub-sample receiving vitamin C. Age, sex, occupation and health history were not statistically 
correlated with healing rates. Recent research indicates that ascorbic acid might enhance dental 
healing by stimulating the immune system and hastening the proper formation of scar tissue. 

THE search for natural healing substances by mankind was launched in 
prehistoric times. The successful utilization of medicinal plants and curative 
animal products, for example, is an ancient practice according to archeologi- 
cal evidence (Adovasio and Fry, 1976; Grossinger, 1983; Ortiz de Montellano, 

1975; Sharon and Donnan, 1977). In recent years increased experimentation 
with natural organic materials in various societies has resulted in the discov- 
ery of innumerable healing substances ranging from analgesics to abortifa- 
cients to vitamins and other nutritional supplements (Aikman, 1977; Ander- 
son, 1977; Griggs, 1981; Halberstein, 1983; Lewis and Lewis, 1977; Morton, 

1977). 
Vitamin C, or ascorbic acid (C,H,O,), is a white crystalline carbohydrate 

found in citrus fruits, green vegetables, potatoes, and other foods. It has been 
tested for many years as a possible healing agent. Pioneering work by Bourne 
(1949) suggested that dietary supplementation of ascorbic acid was statisti- 
cally correlated with infection reduction in hospital patients. Hence it has 
been prescribed and recommended for the treatment of a diverse variety of 
conditions including the common cold and other viral and bacterial infec- 
tions (Hughes, 1981, p. 22-25; Lewin, 1974, 1976; Pauling, 1970, 1974; Shi- 

lotri and Bhat, 1978; Thomas and Holt, 1978), cancer (Cameron and Camp- 

bell, 1974; Cameron and Pauling, 1979; Cameron et al., 1979; Newbold, 

1979), and physical injuries (Barnes, 1975; Hunt and Van Winkle, 1976, p. 
20; Levenson et al., 1977, p. 29; Stone, 1972). 

The administration of vitamin C is controversial, however, for three basic 

reasons: (1) contrary findings have also been reported (e.g., Creagan et al., 
1979; Davies et al., 1979; Dykes and Meier, 1975; Siegel, 1977); (2) harmful 

side effects may be associated with ascorbic acid “megadoses” (e.g., Baird et 
al., 1979; Schrauzer and Rhead, 1973; Birch and Parker, 1974); and (3) the 
optimal daily requirement of the vitamin is not well established (e.g., Briggs, 
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1984; Harper, 1975). Sauberlich (1975) estimates that healthy adults main- 
tain an average body pool of 1.5 gm of ascorbic acid and that scurvy may be 
diagnosed when the pool falls below 300 mg. In reviewing recent published 
sources, Ginter (1982) found daily intake recommendations (RDA) for ascor- 
bic acid varying from 30 mg to 10,000 mg. 

Despite the frequently observed occurrence of gingivitis and other forms 
of dental inflammation in vitamin C deficiency disease (e.g., Chope and 
Breslow, 1956; Fullmer et al., 1961; Krehl, 1976, p. 69), research has not 

been conducted on the possible role of vitamin C supplementation in the 
enhancement of dental healing. A review of the available literature on peri- 
odontal disease by Ismail et al. (1983) revealed a lack of standardization in 
the few inconclusive investigations already carried out, prompting the au- 
thors to state, “Only a weak association between periodontal disease and 
ascorbic acid deficiency has been shown in the analysis of nutritional and 
periodontal health data” (p. 931). 

The purpose of the present study is to test the hypothesis that vitamin C 
may be effective in promoting dental healing and reducing post-surgical com- 
plications of tooth extractions. 

MetTHops—The 452 subjects are consecutive tooth extraction patients who visited a dental/ 
oral surgery clinic in Miami, Florida. Prior to the operations the subjects completed a written 
questionnaire regarding age, sex, occupation, residence, marital status, previous medical care, 

past and current prescription medications, and allergies. The data were compiled and statisti- 
cally treated with SPSS (Nie et al., 1975) and BMDP (Dixon, 1979) computer programs. Cross- 
tabulations of the variables and a variety of tests of significance including chi-square and analysis 
of variance were performed. Dental X-rays were taken before each extraction and during follow- 
up Visits. 

All extractions were performed by G.M.A., who utilized the standard 5-step elevation tech- 
nique described by Howe (1971, 1974). Impacted molars were removed with the method devel- 
oped by Killey and Kay (1975). A local anesthetic—lidocaine hydrochloride 2% with epineph- 
rine 1:100,000—was administered, except for those patients reporting cardiovascular disease 
histories who received Mepivacaine hydrochloride 2% with Levonordefrin 1:20,000. 

Teeth were removed with Healthco #301 and #302 straight elevators and Hufriedy 
#150, #MD-3, and #MD-4 forceps. All sockets were irrigated with a 0.9% saline solution and 
curetted with Lucas #86 curets. Bone removal was accomplished with a Midwest #557 long shank 
surgical burr. The burr was cooled independently of the handpiece with a 0.9% saline solution. 
Wounds were closed with black silk sutures. The extracted teeth were mainly molars (72%), 
especially third molars, and premolars removed as part of orthodontic surgery in younger pa- 
tients. No orthognathic cases, i.e., involving jaw or facial reconstruction, were encountered in 
the study. 

Each patient was provided a printed list of standardized instructions and procedures for post- 
surgical dental care and dietary modification which is routinely given to all clinic extraction 
patients. A semi-liquid diet (e.g., soup, pudding, yogurt, cottage cheese, applesauce, etc.) was 
recommended. Either Tylenol III, Darvon N-100, or Demerol 50 mg was prescribed for pain. 

A one-gram/day dosage of vitamin C (500 mg twice daily with meals) was provided for a 
randomly selected (post-surgically) sub-sample of 237 individuals. A smaller group (n=40) was 
prescribed 500 mg/day (250 mg twice daily) while 175 received no vitamin C. A second phase of 
the study, currently underway, involves a “double-blind” experiment with placebos. The vitamin 
C used in the study was Jefferson-Ward brand (Mobil Corp.). To insure maximum compliance, 
patients were given the vitamin C prior to leaving the clinic and were telephoned several times in 
the days following surgery. 

All patients were requested to return exactly one week after the operation for suture removal 
and follow-up evaluation. Each subject was reinterviewed regarding pain, medication side ef- 
fects, diet, and other aspects of the post-surgical experience. Surprisingly all patients reported the 
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ability to ingest sufficient quantities of recommended liquid and semi-liquid foods. None of the 
452 patients reported the usual side effects of vitamin C overdose, such as diarrhea and other 
forms of gastro-intestinal disturbance (e.g., Schrauzer and Rhead, 1973). 

Healing rates and post-surgical complications were monitored and scored. A threefold classi- 
fication of dental healing progress was employed, based upon criteria suggested by Dubois and 
co-workers (1982): 

Type 1—Deficient/Infectious healing: expression of pain and request for additional analgesic; 
pronounced edema; copious purulent material accompanied by cellulitis and abscess formation 
requiring incision and drainage; non-existent to weak granulation bed formation; extended anti- 
biotic therapy (erythromycin and/or penicillin). 

Type 2—Slow healing: expression of pain but with or without need of analgesic; slight to 
moderate edema; minimal purulent material that could be controlled by patient at home by 
irrigation with saline mouthwash; moderate granulation bed formation; prophylactic antibiotic 
therapy (erythromycin and/or penicillin). 

Type 3—Rapid healing: no expression of pain; no edema or other swelling; no clinically 
evident infection (e.g., no purulent material); complete granulation bed formation; no analgesic 
or antibiotic medications. 

The incidence of alveolagia, an extremely painful form of faulty post-extraction healing 
(Archer, 1975, p. 1627), was recorded for all subjects as an objective measure of recovery compli- 
cation. 

TABLE 1. Age-sex composition of the sample. 

Age Group Male Female Total 

10-19 26 | pe 24 50 
20-39 103 127, 230 
40-59 50 51 101 
60-79 40 31 71 

Total 219 233 452 

ResuLts— The age-sex composition of the sample is presented in Table 1. 
The 219 males and 233 females range in age from 11 to 77 years, and half of 
the subjects are young adults (20-39). The following occupations were re- 
ported (N = 437): labor—42.3%, professional or self-employed—17.6%, stu- 
dent—8.7 % , supervisory or managerial—5.0% , and unemployed (including 
retirees and domestic engineers) — 26.3%. Nearly all patients (93.2%) listed 
residences located in the same quadrant of the city as the clinic. Over a 
quarter of the respondents (26.6%) had previously been under the care of a 
physician for such conditions as cardiovascular disease, cancer, injuries, dia- 
betes, and infectious diseases; 18.3% reported allergies to various foods and 
drugs. 

Healing progress was cross-tabulated with vitamin C dosage in Table 2. 
Subjects receiving vitamin C exhibited more rapid healing, and the differ- 

TABLE 2. Healing progress according to vitamin C dosage in the present sample. * 

Dosage Deficient, % Slow, % Rapid, % 

NovitaminC (N=175) 4.0 32.0 64.0 
500 mg/day (N=40) 0.0 10.0 90.0 
1000 mg/day (N=237) 2.5 11.4 86.1 

(N = 452) 2.9 19.2 77.9 
*Age (p< .62) and gender (p<.57) differences in healing rates were not statistically significant according to X2 
and analysis of variance. 
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ences were statistically significant (p< .01) according to a chi-square value of 
33.3 with 4 degrees of freedom. Gender, age and socioeconomic (occupa- 
tional) differences in healing progress categories were not statistically signifi- 
cant (see Table 2). While allergies and particular past diseases were not cor- 
related with healing progress, previous care of a physician is associated with 
slower recovery in the present sample in two respects—(1) more than twice 
the frequency of category 1 (“deficient/infectious”’) healings and (2) 10% 
fewer category 3 (“rapid”) healings than patients reporting no previous medi- 
cal care (X’?=6.1, 2df, p<.05). 

TABLE 3. Incidence of alveolalgia (dry socket) according to vitamin C status in the present 
sample. 

Vitamin C Sample Incidence of 
Status Number Dry Socket 

Patients without vitamin C 175 5.7% 
Patients with vitamin C PACT 1.1% 

Total 452 2.9% 

The incidence of alveolalgia, cross-tabulated by vitamin C status, is pre- 

sented in Table 3. Dry socket is over five times more common in the sub- 
sample not receiving vitamin C (X?=21.3, p<.01). Archer (1975, p. 1628) 
estimates an overall dry socket occurrence rate of 3-5% in dental extraction 

patients. 

Among the present alveolalgia patients (N=13) 23.1% were classified as 
category 1 healings (“deficient/infectious”), while the remainder were cate- 
gory 2 (“slow”). Four of these subjects served as their own controls in a test of 
the therapeutic value of vitamin C. Following the one week post-extraction 
evaluation period, three dry socket patients who previously had not received 
vitamin C were prescribed a 3,000 mg/day dosage, and one such patient 
already receiving 1,000 mg/day was boosted to 3,000 mg/day. In each of the 
four cases alveolalgia symptoms improved dramatically within 48 hours and 
completely disappeared within 72-96 hours. 

Discusston—The present findings suggest that vitamin C is potentially 
effective in aiding the recovery from dental extractions. In the present sam- 
ple, supplementary ascorbic acid intake was statistically associated with 
more rapid clinical healing and reduced likelihood of post-surgical complica- 
tion. These results are especially significant in light of the discovery that the 
patients’ age, sex, occupation, and past diseases were not statistically correl- 
ated with healing rates. 

An especially important outcome of the vitamin C administration is the 
lower incidence of alveolalgia, a painful and troublesome dental extraction 
complication that is generally due to the improper formation of a granulation 
bed and subsequent inflammation and possible bacterial infection of the open 
socket (Archer, 1975, p. 1628). In normal dental healing the granulation bed 
is a type of scar tissue comprised of active blood vessels (capillary “buds’”), 
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clotted blood fibrin, collagen, mucopolysaccharide ground substance 
(MPGS), and white blood cells. The key diagnostic indicator of dry socket is 
sharp, excruciating pain localized to the socket which may be delayed in 
onset and may persist as long as three weeks following the surgery. X-rays 
may confirm the diagnosis by ruling out jaw damage or sequestra (fragments 
of necrotic bone in the socket). 

A review of recent research on ascorbic acid reveals that it may enhance 
dental healing through a combination of different mechanisms. One possible 
avenue is stimulation of the immune system. A number of investigations have 
demonstrated that ascorbic acid accelerates the formation of antibodies and 
increases their antimicrobial action (Banic, 1975; Hughes, 1981, p. 25; Le- 

win, 1974). Vitamin C supplementation is associated with elevated white 
blood cell activity (Thomas and Holt, 1978) and the stepped-up production of 
the leukocyte enzyme hexose monophosphate which impairs bacterial devel- 
opment (Shilotri and Bhat, 1978). In addition, ascorbic acid acts as a reduc- 
ing agent in the metabolic conversion of oxygen to superoxide, another 
proven antibacterial substance in the white blood cells (Levenson et al., 
1977, p. 29). Pearson and Shaw (1982, pp. 88-89) point out that vitamin C 
increases the manufacture of white blood cell interferon, which possesses 
antibacterial and other chemotherapeutic qualities. Lymphocyte functions 
are also reportedly stimulated by vitamin C (Anderson, 1980). 

Another possible advantage of vitamin C in dental healing is its assistance 
in wound repair through the construction of “scar” (connective) tissue. Ascor- 
bic acid is required as a catalyst for the synthesis of collagen, a complex 
protein which is the principal constituent of connective tissue and tooth 
socket granulation beds (Hunt and Van Winkle, 1976, p. 19; Levenson et al., 
1977, p. 30). Barnes (1975, p. 264) makes the following statement: “Direct 
involvement of ascorbic acid in collagen synthesis is well known and repre- 
sents the most clearly defined biochemical role of the vitamin.” Ascorbic acid 
participates in the hydroxylation of the amino acids proline (C;H,O,N) and 
lysine (C,H,,N,O,) to form hydroxyproline and hydroxylysine. The modified 
amino acids are almost unique to collagen, and they serve to maintain large 
quantities of collagen during the growth and development of scar tissue in 
wounds and fractures (Barnes, 1975; Ginter, 1982; Hunt and Van Winkle, 

1976, pp. 19-20). The role of vitamin C in this process is succinctly summa- 
rized by Krehl (1976, p. 21): “A key nutrient in the synthesis of collagen, 
ascorbic acid has been identified in the reaction by which proline is hydroxyl- 
ated to form hydroxyproline, a key component of collagen.” Proline and hy- 
droxyproline together account for approximately 32% of the amino acid 
composition of collagen. A recent experiment by Rokosova and Chvapil 
(1974) indicates that the production of hydroxyproline increases linearly in 
direct proportion to vitamin C intake in human subjects. 

Three additional reported biochemical effects of ascorbic acid may help 
promote oral wound management: (1) increase in iron absorption from food 
(Cook and Monsen, 1977); (2) strengthening of blood clots (Pearson and 
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Shaw, 1982, p. 415); and (3) reduced probability of red blood cell hemolysis 
(Barnes, 1975). 

The present findings regarding alveolalgia indicate that vitamin C might 
also reduce the likelihood of dry socket and other post-surgical complications 
in dental extraction patients. Treatment for dry socket is primarily palliative, 

but typically the strongest analgesic preparations cannot completely elimi- 
nate the pain. Eugenol and zinc oxide (combined to form a paste) have 
proven successful to a limited degree (Archer, 1975, p. 1630). It is noteworthy 
from an anthropological standpoint that eugenol (C,,H,,O,), a colorless aro- 
matic oil, is a principal bioactive ingredient of a number of medicinal plants 
used for thousands of years by people of diverse cultures for cleaning and 
anesthetizing teeth (Elvin-Lewis, 1983). 

The discovery in the present sample that: (1) the incidence of dry socket is 
significantly lower with the administration of vitamin C (Table 3), and that 
(2) alveolalgia patients exhibit faster recovery with supplemental ascorbic 
acid warrants the consideration of vitamin C as a potential treatment for this 
painful and clinically difficult condition. Since no adverse side effects were 
found either in the present study or in a recent investigation involving 10 gm/ 
day intake of vitamin C (Moertel et al., 1985), carefully pre-tested higher 
dosages (“megadose therapy”) might be beneficially applied in alveolalgia 
cases. 

Additional investigations on vitamin C are recommended in dental heal- 
ing for two basic reasons: (1) nearly everyone faces the inevitability of tooth 
extraction, and (2) vitamin C is a relatively safe and inexpensive over-the- 
counter product. Further research is also required in order to determine 

whether ascorbic acid might similarly be of value in hastening the proper 
recovery from other oral surgery procedures and the treatment of infections. 
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Asstract: A Sewage Treatment and Bioeffects Laboratory, located in southeast Florida, is 
described and water quality characteristics of the seawater-diluted wastewaters are compared 
with reported levels lethal to marine organisms. The laboratory processed incoming untreated 
(raw) wastewater and yielded six different effluents: primary settled, chemical flocculation, and 
activated sludge biological secondary settled, each chlorinated and non-chlorinated. Several wa- 
ter quality characteristics of the incoming untreated and biological secondary treated effluent 
were similar to those of a local sewage treatment plant using ocean outfall disposal. Effluent 
water quality was monitored for nutrients (NH;, NO,, NO; , and PO,°-), toxic metals (Cd, Cr, Cu, 
Pb, and Zn) and synthetic organics (chlorinated pesticides, aldrin, DDE, DDD, DDT, dieldrin, 
heptachlor epoxide, endrin; polychlorinated biphenyls, Aroclor 1016, 1242, 1254, 1260; and 
phthalic acid esters, butylbenzyl, butylglycolbutyl, di-butyl, di-ethylhexyl, di-ethyl, di-isobutyl 
and di-methyl phthalate) using standard analytical techniques. Estimated ambient concentra- 
tions of nutrients, toxic metals and synthetic organic compounds, after a 30-fold dilution of 
primary settled wastewater with seawater, fell below reported levels lethal to marine organisms. 

THE Southeast Florida Ocean Outfall Study (SEFOOS) was initiated to 
obtain information on the ecological effects of municipal wastewaters dis- 
charged to coastal marine waters following various degrees of treatment. 
Specifically, this information was to be used by the U.S. Environmental Pro- 
tection Agency in establishing (or revising) effluent quality criteria (Federal 
Water Pollution Control Act Amendments of 1972, PL 82-500) under Sections 
301 and 403, water quality criteria applicable to marine waters (Section 
303), and best practicable treatment to be employed by 1983 (Sections 201 
and 301) for municipal wastes discharged via ocean outfalls to waters of the 
territorial sea, the contiguous zone, or the open ocean. A study site in south- 
east Florida was chosen because of the extensive regional use of ocean outfall 
disposal. A major part of the program was the construction and testing of the 
Sewage Treatment and Bioeffects Laboratory (STABEL), an experimental 
facility to replicate the wastewater treatment process and the water quality 
of the surrounding marine environment. Here, we briefly describe the STA- 
BEL facility, and compare the water quality characteristics of the seawater- 
diluted wastewaters with reported levels of lethal toxicity. 

Stupy AREA, FACILITIES AND MerHops—The STABEL facility was situated on Virginia Key in 
the City of Miami, Dade County, Florida, on the University of Miami Rosenstiel School of Ma- 
rine and Atmosphere Science (RSMAS) East Campus (25°44’06”N Lat., 80°09’36”W Long.). 
Untreated (raw) wastewater was supplied from the Metropolitan Dade County Virginia Key 
Sewage Treatment Plant (STP), the largest treatment facility in Florida (4.5x108 liters per day) 

‘Present address: Law Environmental, Inc., 112 Townpark Drive, Kennesaw, GA 30144-5599. 



50 FLORIDA SCIENTIST [Vol. 51 

using ocean outfall disposal. The untreated wastewater was taken from the entrance of a large 
grit chamber and supplied to STABEL via a force main and submersible grinder pumps. Any 
portion of the wastewater could be channeled through the plant or allowed to waste, thus being 
returned to the Virginia Key STP. The wastewater was processed using primary settling, chemi- 
cal flocculation (using aluminum sulfate) of the primary settled wastewater, and activated sludge 
biological-secondary settling. Chlorination of the treated effluents was accomplished by an auto- 
mated process which continuously monitored the residual chlorine content of the wastewater 
using amperometric methods. The residual chlorine sensing unit controlled the chlorine supply 
pump, intended to keep the residual chlorine at a constant, preselected concentration (1 mg/liter 
for the STABEL bioeffects experiments). 

This process yielded six different effluents: primary settled, chemical flocculation, and acti- 
vated-sludge biological-secondary settled, each chlorinated and non-chlorinated. The effluents 
were gravity fed to 95-liter holding tanks to represent the passage through and residence time in 
the ocean outfall pipeline, and then pumped by rate-controllable process pumps into a seawater 
pipeline with a known flow rate. Controlling the rate of flow of settled seawater and the pump- 
ing rates of the effluents allowed for an almost infinite range of dilution. The effluent-seawater 
mixture was passed through a mixing chamber and then into 380-liter, fiberglass bioeffects tanks 
containing the organisms for experimental exposure. The system diluted each of the six effluents 
to three different levels (30:1, 100:1, and 300:1), and replicated each of the dilutions in four of 
the bioeffects tanks. These dilutions were chosen to bracket the range of initial dilutions expected 
to be found near municipal ocean outfalls under conservative environmental conditions. 

Of the eighty 380-liter bioeffects tanks, seventy-two were used for the seawater/effluent mix- 
tures. Eight were control tanks receiving only settled seawater. In addition, eight 5,030-liter 
concrete stock tanks were available to hold and acclimate test organisms before use. Both the 
bioeffects and stock tanks contained a modified siphoning system which assured a continuous 
turnover and mixing of water at all levels of the tank. For additional information on the operat- 
ing characteristics of the STABEL facility, see Young (1984). 

Standard methods were used for the analysis of wastewater and seawater. Characterization ot 
the wastewaters for operational constituents (residue, pH, turbidity, and biochemical oxygen 
demand [BOD)]), nutrients, and metals followed those recommended by EPA (1976). The concen- 
trations of nutrients in the incoming seawater were also determined using this methodology. 
Chlorinated pesticides, polychlorinated biphenyls (PCB) and phthalic acid esters (PAE) were 
analyzed using methods outlined by Thompson (1977). The compounds in these three groups, 
which were quantitatively analyzed, were: aldrin, DDE, DDD, DDT, dieldrin, heptachlor epox- 
ide, endrin; Aroclor 1016, 1242, 1254, 1260; butylbenzyl, butylglycolbutyl, di-butyl, di-ethy- 
lhexyl, di-ethyl, di-isobutyl and di-methy] phthalate. 

RESULTS AND DiscussIoN—A licensed operator with extensive experience 
in operating sewage treatment plants was retained to bring the STABEL fa- 
cility into an operative mode (regarding primary and secondary treatment) 
similar to the Virginia Key STP. Frequent (often daily) contact was made 
with fellow operators at this plant to ascertain the current status of the waste- 
water influent being measured there, in an effort to “fine-tune” the STABEL 
facility. Average values for constituents measured in wastewater influent and 
treated effluent between March and October, 1980, are listed in Table 1. 

Comparison of these results for total non-filterable residue (total suspended 
solids) and biochemical oxygen demand (BOD) in both the influent and bio- 
logical secondary effluent with corresponding values measured at the Vir- 
ginia Key plant revealed no significant differences in these two important 
water quality constituents. Thus, it appears that during 1980 the STABEL 
facility was receiving a reasonably representative sample of raw wastewater, 
and that at least the experimental biological secondary treatment process was 
representative of the corresponding process at a full-size plant. On the aver- 
age, the secondary treatment removed 70 percent of the total suspended 
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TaBLE 1. Average (+1 std. error) values for water quality constitutes measured in STABEL 
wastewaters (March through October 1980). All values are for chlorinated wastewater unless 
indicated otherwise. 

Constituent Untreated Primary Chem. Floc. Bio. Second. 

Mean S.E. Mean S.E. Mean S.E. Mean Se) Dr 

mg/liter 

Total residue 1420 (8)¢ 100 1460(10) 130 1540(7) 100 1660(9) 110 
Total volatile residue 330 (8) 20 300 (10) 20 250 (7) 20 280 (9) 20 

Total non-filterable 
residue?* 160 (8) 30 160 (10) 60 76 (6) 14 49 (9) 14 

Volatile non- 
filterable residue 53 (8) 22 59 (10) 15 26 (4) 5 19 (8) 6 

Turbidity (NTU) 41 (10) 3 32 (11) 3 17 (8) 1 13 (11) 4 
pH eal) OF? 7.6 (9) 0.2 7.5 (6) 0.2 Coot) 0.2 
BOD 130 (11) 8 80 (10) 6 31 (7) 4 16 (8) ) 
Organic carbon 86 (8) 3 69 (8) 1 35 (7) 3 25 (7) 6 
Ammonia-nitrogen> 16 (11) 1 16 (11) 1 14 (11) 2 9.4(11) 1.8 
Nitrite-nitrogen> 0.1(9) <0.1 0.2 (9) 0.1 0.2 (9) 0.1 2.0 (9) 1.5 
Nitrate-nitrogen> 9.5 (9) 3.0 7.4 (8) 3.5 10 (8) 4 10 (9) 3 
Ortho-phosphate> e219) 0.3 Zo) 0.3 0.4 (9) 0.1 1.0 (9) O23 
ug/liter 

Cadmium 5.6 (7) Ned 3.9 (7) EOE 24 (6) — <2 (7) — 
Chromium 320) 6 28 (7) 8 12 (6) 3 14 (7) 5 
Copper 29 (7) 4 38 (7) 8 7.8 (6) Bo [l 7.6 (7) 4.] 
Lead 20 (7) 2 OH 4 10 (6) 2 5.0 (7) 1.1 
Zinc 140 (7) 16 130 (7) De, 28 (6) 9 Hea) ll 
Chlorinated 

pesticides 0.6 (4) 0.2 0.7 (4) 0.5 2.7 (3) 5 i) 
Polychlorinated 

biphenyls 1.9 (4) 0.9 8.1 (4) Gs 0.5 (3) 0.2 4.5(1) — 
Phthalic acid esters 73 (5) 15 100 (6) 30 160 (3) 34 110 (3) 29 

aTotal suspended solids. 
bNon-chlorinated wastewater. 
cSample size. 

solids and 84 percent of the BOD measured in the influent to the STABEL 
facility. 

Available data (or extrapolations from other studies) on water-quality 
characteristics of seawater from Biscayne Bay, used to dilute the various 
wastewaters for the flow-through toxicity tests, are presented in Table 2. The 

TABLE 2. Average (or estimated) concentrations of nutrients, trace metals, and synthetic or- 
ganics for Biscayne Bay seawater. 

Nutrients, Trace Metals, Synthetic Organics, 
mg/liter pg/liter pg/liter 

NH.-N: 0.04 Cd: 0.02 Chl. Pest.: <0.01>.°4 
NO,-N: <0.01 Cr: 0.2a PCB: <0.01>4 
NO.-N: 0.08 Cu: 0.4 PAE: le 
PO,-P <0.01 Pb: 0.4 

Zn: 4 

4Nearshore southern California (Jan and Young, 1978). 
5Nearshore southern California (Young, 1982). 
¢Nearshore Biscayne Bay (Seba, 1970). 
dGalveston Bay, Texas (Murray et al., 1981). 
eGulf of Mexico (Corcoran and Curry, 1978). 
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nutrient values are based on analysis of samples from the STABEL control 
tanks, and most of the trace metal data were obtained from MDC (1981). 

To evaluate the toxicological implications of these data, we, as an exam- 
ple, have calculated the estimated concentrations of nutrients, trace metals, 

and synthetic organics in the exposure tanks following dilution of a given 
effluent by the control seawater. The calculations were made according to 
the formula (Eqn. 1) described in Tetra Tech (1982). 

C,=C,+ ((C-C)/D) (1) 
where C, is the ambient (control seawater) concentration; C, is the effluent 
concentration; D is the dilution factor; and C, is the final (exposure) concen- 
tration. The results for primary effluent at a 30:1 dilution are listed in Table 
2 

TABLE 3. Estimated average concentrations of nutrients, trace metals, and synthetic organics 
in 30:1 seawater dilutions of STABEL primary effluent. 

Nutrients, Trace Metals, Synthetic Organics, 
mg/liter ug/liter pg/liter 

NH,-N: 0.57 Cd: 0.15 Chl. Pest.: 0.03 
NO,-N: <0.02 Cr: el PCB: 0.28 
NO,-N: 0.32 Cu: Lea PAE: 4.3 
PO,-P: 0.04 Pb: 1.0 

Zn: 8.2 

In general, these concentrations represented the highest levels in the expo- 
sure tanks, as additional treatment and additional dilution water resulted in 

lower concentrations in many of the exposures. The possible relationship of 
the highest concentrations to toxicity is discussed in the following three sec- 
tions. 

Nutrients—Of the nutrients studied, ammonia is the only one believed to 
be toxic at levels approaching those reported in the vicinity of marine dis- 
charges. However, at the temperature (approx. 20°C) and pH (approx. 8) of 
the ambient seawater, approximately 96 percent of the ammonia occurs as 
the ammonium ion (Emerson et al., 1975), which generally is lethal to 
aquatic organisms (as ammonium hydroxide) in the 10-100 mg/liter range. 
For un-ionized ammonia, the corresponding range is 1-10 mg/liter (Lewis 
and Tatken, 1980). Thus, the estimated average exposure level for total am- 
monia (ammonium plus un-ionized ammonia) shown in Table 3 was one to 
two orders of magnitude below that reported to be lethal to aquatic orga- 
nisms. 

Trace Metals—For four of the five trace metals included in this study, the 
Environmental Protection Agency (1985a-d) has revised Ambient Water 
Quality Criteria for saltwater aquatic life (only preliminary revised values 
are available for zinc). These criteria usually include two values, one based 
on a four-day averaging period and the other based on a one-hour averaging 
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TABLE 4. Comparison of EPA revised Ambient Water Quality Criteria (1984) with average 
trace metal concentrations observed in 30:1 seawater dilutions of STABEL primary effluent. 

Trace STABEL Water Quality Criteria 
Metals (Primary, 30:1) (4-day Avg.) (1-hr Avg.) 

pg/liter pg/liter 

Cd 0.15 9.3 43 
Cr 1.1 50 1100 
Cu ed — 2.9 
Pb 1.0 5.6 140 
Zne 8.2 86 95 

aHexavalent chromium. No values given for trivalent chromium (although an ECs value of 10,300 yg/liter for 
eastern oyster embryos was cited). 
bNo value given. 
cPreliminary values, subject to change (T. Purcell, U.S. EPA, pers. comm.). 

period; neither of the values is to be exceeded more than once every three 
years, on the average. For chromium, the criteria applies only to the most 
toxic hexavalent (VI) oxidation state. The estimated worst case exposure lev- 
els for the STABEL facility are compared to these EPA criteria in Table 4. 

This comparison shows that, with the exception of copper, the exposure 
levels of metals were at least one order of magnitude below the estimated safe 
upper limit values. However, in high-organic waters (such as sewage and 
nearshore seawater), it has been shown that only a small fraction of the mea- 
surable copper is toxic (Sunda and Guillard, 1976). Thus, it seems unlikely 
that the levels of the target metals in the STABEL exposures were high 
enough to cause measurable toxicity. 

Synthetic Organics—The only chlorinated pesticides identified in the 
STABEL wastewaters were aldrin, endrin, heptachlor epoxide, and DDE. 
Concentrations of these compounds (which were measurable in only about 15 
percent of the samples) typically ranged between 0.1 and 0.6 g/liter; after 
the minimum (30:1) dilution, none of these compounds would have exceeded 
the minimum levels reported in EPA’s Ambient Water Quality Criteria docu- 
ments, to be lethal to marine organisms. This was also the case for the domi- 
nant PCBs (most closely resembling Aroclor 1242 and 1254) and for the mea- 
surable phthalic acid esters (di-butyl; di-isobutyl; butylglycolbuty]l; 
butylbenzyl; and di-ethylhexyl phthalates), whose worst-case exposure levels 
are shown in Table 3. 

ConcLusions— This experimental flow-through facility appears to have 
provided effluents from the primary, and biological secondary wastewater 
treatment processes, that are reasonably representative of those produced by 
Metropolitan Dade County’s Virginia Key Sewage Treatment Plant. Any de- 
sired dilution of these effluents (chlorinated or non-chlorinated) by settled 
seawater could be obtained to simulate receiving-water conditions following 
marine discharge. Estimated ambient concentrations of nutrients, toxic 

metals, and synthetic organics following a 30-fold dilution of primary-treated 
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wastewater (the worst-case scenario) generally fall far below the levels lethal 
to marine organisms. 
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REVIEW 

William Seaman, Jr., Editor, Florida Aquatic Habitat and Fishery Re- 
sources, Florida Chapter American Fisheries Society, 207 West Carrol Street, 

Kissimmee, FL 32741, 1985. Soft Cover. Pp. xiv+ 543. Price: $15.00. 

TuHIs monograph is an interesting outgrowth of a symposium that was 
held in 1983 to review the status of significant Florida freshwater and marine 
habitats and fishery resources. It is the product of careful writing by 44 au- 
thors, 19 technical reviewers, and a very careful editor. The papers run an 
interesting range from an introduction that should appeal to the educated 
layperson to more technical topics that are clearly written and should be 
appreciated by a range of scientists. Following a useful introduction, and a 
well written chapter on the economics of fisheries and habitat, six habitats 
are covered viz., lakes, rivers, salt marshes, mangroves, estuaries, and ocean. 

The organization is impressive, and the contributors (and technical review- 
ers) are to be commended for the clarity of the writing and the consistency of 
the presentation of the text, figures and tables. Some 1,000 technical articles 

are cited, with consistent, thorough citations. This contribution is recom- 
mended to all readers who are interested in the environment of Florida. As 
nearly 1,000 persons a day come to Florida with the intention of staying for 
some appreciable period of time, they impact the environment that attracted 
them. This book reminds us that high-quality fishing-related environments 
are important to all of us, and it will help serve as a resource book. The 
editor, contributors, technical reviewers, and sponsors are to be commended 
for their contribution, which is valuable and a bargain.—Dean F. Martin, 
University of South Florida, Tampa. 
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ABSTRACT: This ethnographic study focuses upon the interactions of residents and staff at an 
alcoholism treatment facility for chronic public inebriates. Through direct observation, inter- 
viewing, and perusal of statistical material in agency files, both resident and staff cultures were 
examined. Fundamental findings suggest that residents and staff are two separate subcultures 
interacting in a specific treatment milieu. Tentative conclusions suggest that an ethnography 

using the methodology of participant observation can lead to an understanding of the complex 
cultural patterns and processes involved in the treatment of alcoholism at a domiciliary for home- 
less men. 

SINCE the alcoholic does not exist in a psychological, social and cultural 
vacuum, any analysis of alcoholism treatment must attend to the context in 
which the treatment takes place: namely the setting, the staff, the residents 
and the processes of interaction (Strugg et al., 1986). This ethnographic study 
focuses on the interactions of residents and staff at an extended care treat- 
ment residence, or domiciliary, for chronic public inebriates in the State of 
Florida. The treatment setting, and the staff and resident subcultures are 
described. The study examines how these two separate subcultures interact in 
this specific treatment milieu. 

MetrHops— The methodology employed in the study was participant observation. For seven 
months the researcher was involved in the activities of the treatment culture. These activities 
included: mealtimes, recreation, peer group counseling, relaxation therapy, shopping trips, 
group therapy, development of treatment plans, Alcoholics Anonymous meetings, individual 
counseling, and attendance at community and staff meetings. Intakes and psychosocial evalua- 
tions were administered on new residents. Information gleaned from these activities, along with 
the data collected from existing records of the agency, provided statistical compilations on the 
demographic characteristics of 51 men. This statistical information, along with repeated inter- 
views utilizing constant cross-checking between private individual and group statements of both 
residents and staff, and hours of direct observation provided reliable data. 

SETTING— The extended care residence is located in a combination resi- 
dential/industrial area close to public transportation. The property encom- 
passes between two and three acres. The main house is in the middle of the 
compound; 8 apartments capable of housing 50 men form a line down each 
side of the property. They are separated from the main building by gardens 
which the residents maintain themselves. Inside the main building are of- 
fices, a dining room where the residents dine cafeteria-style, a kitchen, an all- 

purpose room, and a combination television/reading room. 
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StarF— The daytime treatment staff at the domiciliary includes a super- 
visor and two counselors. The supervisor, G., and one counselor, J., have B.S. 

degrees in psychology; both are women. The other counselor, L., a man, has 

a high school diploma and over eight years of experience counseling alco- 
holics. G. is in her late thirties and J. is in her early twenties; L. is in his late 
sixties. All of the staff are recovering alcoholics; J. is also a recovering cocaine 
addict. 

Each member of the staff views treatment procedures in a surprisingly 
similar way. Each believes that the treatment program should be centered 
around the Alcoholics Anonymous model of therapy. This model fully accepts 
the disease concept of alcoholism and maintains that it is a physical and 
mental affliction (Jellinek, 1960). Alcoholics Anonymous (AA) requires total 
abstinence on the part of the alcoholic who must admit both privately and 
publicly that he/she has no control over the ingestion of alcohol. This inabil- 
ity to control alcohol consumption requires that the alcoholic turn him/her- 
self over to a higher power. AA acts as a support group for the alcoholic who 
is trying to maintain sobriety. Members are encouraged to verbalize their 
feelings in front of other members. No alcoholic is ever “cured”; they are 
always “recovering.” This ideology is clearly enunciated in the book Twelve 
Steps and Twelve Traditions (Alcoholics Anonymous, 1984). This book, along 
with Alcoholics Anonymous (Alcoholics Anonymous, 1976), is considered the 
basic text of the AA program. It is required reading for all members. Men at 
the domiciliary are given copies of these books when they become residents. 

Staff are in complete agreement that in order to recover, residents must 
become members of AA and live by the AA philosophy. Maintaining sobriety 
comes first, and everything else such as home, vocation, family and social 
relations are secondary until sobriety is assured. Along with maintaining so- 
briety, staff agree that the residents must be self-motivated and dependence 
must be discouraged lest they return to drink or become institutionalized. 
This dictum translates into an expectation on the part of staff that the men 
will do most things for themselves with minimal guidance and direction from 
staff (Tremper, 1986). Also, staff expect the men to abandon street values and 
replace them with the new values and social skills necessary for rehabilita- 
tion. Staff also expect clients to be amiable and willing to become fully in- 
volved in the community. Disruptive or deviant behavior of any kind is not 
tolerated. Upon arrival at the domiciliary, residents are given a list of rules 
which they must follow. 

Staff seldom socialize with the residents. They do not take their meals 
with residents nor do they participate in recreational activities together. A 
certain distance is always maintained. 

The older member of staff, L., objects to treating residents who are poly- 
addicted, but the younger counselor, J., believes it is necessary because “you 
cannot separate the two.” L. uses rational emotive therapy (Ellis and Grieger, 
1977), exhorting clients to “use logic to turn negative emotions to positive 
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ones.” His approach is didactic. J. uses psychodrama and discussion; her ap- 
proach is more egalitarian. 

G., the supervisor, works very skillfully with the residents. She is confron- 
tive, but she is also gentle and understanding. She insists upon a complete 
cessation of drinking and doesn’t hesitate to search apartments for weapons, 
drugs, and alcohol. She is not timid; if she finds anyone not abiding by the 
rules, she dismisses them from the facility. She is always most concerned with 
the overall good of the community. 

G. and L. came to the domiciliary together to work as a team. They 
decided to change the treatment philosophy from one with an emphasis on 
extended care to one with emphasis on rehabilitation. G. stated that she was 
“anxious to change the revolving door image of the domiciliary and make it 
known in the community that it is possible to rehabilitate the skid row 
drunk.” 

RESIDENTS— Demographic data was collected on 51 case studies selected 
at random from the client files at the domiciliary. The information was based 
on self-reports of alcoholic subjects. Of the 51 subjects, all were male and the 
average age was 47 years old. There were 15 subjects under the age of 40 and 
9 subjects over the age of 60. The youngest man was 30 and the oldest man 
was 73. All were homeless. 

Though many were once professionals or skilled workers, the majority 
now referred to themselves as “unskilled.” Average grade completed in school 
was 11.8 and the median grade was 12. Four men did not complete grade 
school; 16 men attended college and two received college degrees. Though 44 
of the men (86%) had once been married, only one man was presently mar- 
ried, and he was 73 years old. 

All 51 men had completed alcoholism treatment programs “too numerous 
to mention.” Twenty-six (50%) of the men had a history of familial alcohol- 
ism, and 41 (80%) began drinking before or at the age of 18. Thirteen (39 % ) 
were poly-addicted to several drugs. Of these men, 80% were under the age 
of 40 and 60% had been in Vietnam. In fact, 75% of the men at the “dom” 

under the age of 40 were Vietnam War veterans. Forty-four men had been 
arrested 1,416 times. Seven had never been arrested. Almost all of the men 

had some acquaintance with AA, but only six (12%) said that it had kept 
them sober for any significant length of time. 

The demographic data suggests a dichotomy which is present among resi- 
dents. Thirty-six (71%) are traditional chronic public inebriates. These men 
are usually in their late forties or fifties, and onset of the disease of alcoholism 
has slowly progressed over a period of 20 years or more. Their drug of choice 
is alcohol. However, 15 (29%) of the residents were younger men under the 
age of 40. Early deterioration of their condition could be attributed to the 
incidence of poly-drug use among this population. The younger men are 
more aggressive and highly unpredictable. The majority have served in Viet- 
nam and many could be dually diagnosed, afflicted with both alcoholism and 
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mental illness. The older men are more passive, and they seem to have had 
similar life experiences. Each group seems, at times, to resent the presence of 
the other; in spite of their differences, the men all recognize that they have 
one common problem—alcoholism. They blame themselves for their inabil- 
ity to stay sober. This feeling of negativity pervades the community and 
works at cross-purposes with the attempts of staff to instill positive attitudes. 
The central tenet of the staffs AA approach to therapy is that the alcoholic 
must change negative thought patterns to positive ones. This seems difficult 
for the men to do, and they seem to reinforce one another’s negativity. 

This negative attitude prevents residents from becoming involved with 
one another and accepting the day-to-day responsibilities in the community 
which staff deems to be so important for their recovery. Staff encourage men 
to share problems and cultivate close relationships with one another, but this 
seldom happens. Their former skid row environment, where men quickly 
move on from place to place or are arbitrarily removed by death or the 
police, militates against cultivation of friendships (Cook, 1975). 

Discussion— While staff are mainly interested in helping the men main- 
tain sobriety, the men are mainly interested in shelter, food, some decent 

clothes to wear, having medical problems attended to, and the possibility of 
finding gainful employment. Staff thinks about the future; the men are ac- 
customed to doing what they must to survive from day to day (Wiseman, 
1970; Siegal, 1978). Ultimately, staff and residents have different priorities. 
Staff sees sobriety as the most important consideration. After a man demon- 
strates that he can remain sober, then all life’s problems will fall into place. 
Staff postulates that drinking has caused the resident to have problems with 
family, work, finances, and social relations generally. The men, though they 
pay lip service to the staff's interpretation of their lives, see things differently. 
If they can restore their social margin, if they can reunite with their families, 
if they can find gainful employment, then they will be able to stay sober. The 
ideological sequences of staff and residents are simply reversed, and this often 
causes a communications gap between the two groups. 

As was stated previously, staff at the domiciliary have two things in com- 
mon: 1) They are all recovering alcoholics; 2) they are all ardent proselytizers 
of the Alcoholics Anonymous treatment philosophy. As a treatment strategy 
at the domiciliary, this commonality of approach is both advantageous and 
maladaptive. On the positive side, residents and staff can identify with one 
another since they share the common problem of alcoholism, and this facili- 
tates empathy which is so essential in the counselor/client relationship. On 
the negative side, alcoholics can be very hard on one another. It goes without 
saying that “conning” and “denial” are a central part of the alcoholic behav- 
ioral repertoire. However, just because the pattern is so familiar, certain sub- 
tleties and behavioral cues can be misread; certain actions can be completely 
missed or misinterpreted. Recovering alcoholics have to work doubly hard to 
keep from becoming cynical about alcoholic behavior patterns. To be overly 
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suspicious of events, or to be too pessimistic about possible changes in behav- 
ior, can be as harmful as the melioristic, naive approach of the uninitiated. 
The men often remark that staff seem to “forget where they came from.” 

AA, while it appears to be a highly effective treatment modality for large 
numbers of alcoholics, may not work for everyone, and especially not for 
everyone in this skid row population (Trice and Roman, 1970; and Tournier, 
1979; Heath, 1981). Most men report that they do not do well at AA meet- 
ings. They feel overwhelmed and often frustrated by the whole experience. 
They do not dare share this observation with staff who believe that if an 
alcoholic cannot fit himself/herself into the AA model he/she must surely be 
given up for lost. 

Staff's insistence that residents be self-motivated and independent often 
frustrates residents. There is a fine line between dependency and discourage- 
ment. Residents need to be encouraged to get their teeth fixed, have possibly 
dangerous and uncomfortable tumors removed, or get a physical checkup if 
heart rhythm is irregular. They probably won’t be “motivated” to do these 
things on their own because they are so used to being ignored or turned away 
(Otto and Orford, 1978). Residents often feel that they are bothering staff 
when they need assistance, because staff always seem to be so busy with 
paper work and act chagrined that the resident is making a demand on their 
time. 

A frequent complaint of residents is that staff do not take enough interest 
in their problems generally and especially in the problem of finding gainful 
employment. Staff believe that residents should not be concerned with em- 
ployment until they have maintained sobriety for a significant period of time. 
This is always a source of contention between residents and staff. 

SUMMARY—It is an inescapable fact that the skid-row population has 
changed (Levinson, 1974; Siegal, et al. 1975; Whitley et al., 1985). The skid- 
row culture is no longer as homogeneous as it was once thought to be. Now 
homeless men are as apt to be in their thirties as in their late forties or fifties; 
often they are poly-addicted and dually diagnosed. Substance abuse coun- 
selors must be able to relate to individual clients, regardless of what their 
particular age or particular drug habit might be. 

An anthropological perspective on the treatment of alcoholism among 
homeless men requires the participant observer to become familiar not only 
with the point of view of the alcoholic in treatment, but also with the atti- 
tudes, beliefs and values of the treatment staff. An ethnography using the 
methodology of participant observation can lead to an understanding of the 
complex cultural patterns and processes involved in the treatment of alcohol- 
ism at a domiciliary for homeless men. The relevance of this information 
should be obvious. As Spradley (1970:7) states: 

“If we are successful in discovering the culture of urban nomads, the 
description should provide an outsider with information and rules to 
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enable him to operate in a manner acceptable to these men, to see the 

world as they see it, to adapt to the world as they do.” 

Staff are proponents of an anti-drinking subculture based on the precepts of 
Alcoholics Anonymous (Rubington, 1977); the residents are members of a 
skid row subculture where the central identifying feature is the drinking of 
alcoholic beverages (Spradley, 1970). The anthropologist in the treatment 
setting may act as a bridge between staff and residents in order to help them 
more clearly communicate with one another (Heath, Waddell, and Topper, 
1981). 
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REVIEW 

Robin B. Huck, Systematics and Evolution of Dicerandra (Labiatae). 
Phanerogamarum Monographiae 19. Berlin and Stuttgart: J. Cramer. 1987. 
343 pp.; 70+ 13 (appendix) figs.; 22+ 88 (appendix) tabs. Price not quoted. 

THE labiate genus Dicerandra consists of seven species endemic to south- 
eastern United States. The genus is of special interest to Florida botanists 
because four of the five species found in Florida are endemic to the state, and 
of these, three are restricted to only one or two counties. The narrow Florida 
endemics occur in the endangered sand pine scrub community in peninsular 
Florida. 

The publication, based on a doctoral dissertation submitted to the Uni- 
versity of North Carolina, is comprehensive. Included are sections on mor- 
phology, nomenclatural history, ecology, pollination biology, and reproduc- 
tive biology. Only chemical data are lacking. The section on reproductive 
biology is especially interesting because many experimental crosses were per- 
formed. 

Unfortunately the book suffers from poor organization. For example, 
when using the chapter on systematics (Chapter 9), the reader is required to 
refer to Chapter 2 for discussion of nomenclature and typification and to 
Chapter 5 for information on ecology. Even within these chapters, the infor- 
mation is difficult to find. The specimen citations are placed at the end of the 
systematic treatment rather than with each species as is traditionally done. 
The photographs of type specimens are of poor quality, appearing slightly out 
of focus with the labels difficult or impossible to read. Pages containing fig- 
ures are unnumbered, sometimes making them difficult to find when using 
the table of contents. Figure numbers on maps are also missing. The author is 
often verbose, taking four paragraphs to say what could be better stated in 
one. The 122 pages of appendix consist essentially of raw data, primarily that 
on the hybridization studies. This could better be handled with a series of 
summary tables. 

On the technical side, the author does not appear to have a clear concept 
of typification as she frequently “designates the holotype” of previous pub- 
lished species rather than identifying the holotype as is really the situation. In 
the case of Ceranthera linearifolia Elliott, the author “designates a holotype” 
at Kew when in fact the Kew specimen is merely the leading candidate for 
lecto- or neotypification. She also identifies the Elliott specimen of C. lineari- 

folia from the Schweintz herbarium as an isotype, after making a strong case 
that it is only a topotype. 

The book contains vast amounts of new data, especially on reproductive 
biology which makes it extremely valuable. But organization along more tra- 
ditional lines and better editing would have improved it.—Richard P. Wun- 
derlin, Department of Biology, University of South Florida, Tampa, FL 
33620. 
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REVIEW 

Michael J. Duever, J. E. Carlson, J. F. Meeder, L. C. Duever, L. H. 
Gunderson, L. A. Riopelle, T. R. Alexander, R. L. Myers, and D. P. Spangler, 

The Big Cypress National Preserve, National Audubon Society, New York 
City, 1986. Pp. xvii+ 455. Price: $30.00. 

Tus volume is a re-issuance of the 1979 report by the Center for Wetlands 
and the National Audubon Society. The 1986 version has been improved in 
terms of visual appeal and editorial accuracy. The body of information in- 
cluded here remains essentially the same, that is to say, the new volume col- 
lects into one document an impressive amount of data which is significant for 
several reasons. First, an area of immense importance to the state of Florida is 
described in detail. Second, while the book includes a good deal of informa- 
tion which is of absorbing interest to ecologists, it also addresses two factors 
not often given in-depth treatment in a descriptive volume: fire and land use. 
The solid treatment of these two topics greatly expands the appeal of the book 
to include land managers, planners, engineers, and the informed general 
public. Particularly interesting is the discussion contained in Chapter 7 of 
fire’s effects on the habitats in south Florida—a subject which the authors 
rightly suggest needs further, long-term study in a practical context. The 
impacts of roadways and bridges, discussed in Chapter 8, will also be very 
useful to traffic planners who are responsible for the selection of alignments 
for new facilities crossing relatively undisturbed lands. 

Overall, it is the fact that the data and analysis contained in the book 
have immediate application in the planning and design of the infrastructure 
which will come into being to accommodate the population growth of Flor- 
ida which gives the book its greatest value. Therefore, as a resource in envi- 
ronmental impact analysis, the book will continue to find an eager audience. 
However, the agencies managing large tracts of land held in public ownership 
should note that, as a compilation of hydro-biological knowledge about an 
important ecosystem, the book serves as an excellent model for additional 
volumes on other areas of our state, eg. the Green Swamp, several State and 
National parks/recreation areas, etc. Support for the production of similar 
books would be invaluable in developing a meaningful data base on some of 
these large, public tracts. —Patricia M. Dooris, HDR Engineers, Tampa. 
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